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ABSTRACT
The purpose of this study was to determine whether 
educational technology variables differentiate between 
"effective" and "ineffective" elementary schools. It was 
hypothesized that "effective schools" use educational media 
in instruction more frequently than "ineffective schools". 
It was also expected that "effective schools" use 
educational media in qualitatively superior ways to 
"ineffective schools". In addition, it was predicted that 
"effective schools" would have better prepared teachers in 
educational media and teachers with more years of teaching 
experience than "ineffective schools".
The sample consisted of fourteen elementary schools 
located in 12 school districts throughout Louisiana. Each 
school was determined to be either an "effective school" or 
an "ineffective school" by the level scored above or below 
predicted achievement test score on the Louisiana Basic 
Skills Test, and were paired on racial composition and 
location.
The 3 'R's Test of reading, language, and mathematics 
achievement was administered to all third grade students in 
each school. A questionnaire on the use of educational 
technology in the schools was administered to all of the 
teachers in the sample schools. An instrument was used to 
record the quality of use of educational media in the
viii
classroom, and approximately 36 hours of observational data 
was collected in each school.
The data were analyzed at the school level using paired 
t-tests, and results indicated that "effective schools" used 
transparencies more frequently than "ineffective schools". 
It was found that teacher and adult-lead interactive 
teaching with books was greater in "effective schools" than 
"ineffective schools". Off-task behavior was observed more 
frequently in "ineffective schools". Additionally, teachers 
who had taken an undergraduate course in educational media 
were more likely to be on the faculty of "effective 
schools". A discriminant function analysis using predictor 
variables identified from a stepwise regression was computed 
and correctly classified the schools as effective or 
ineffective. The predictor variables entered into the model 
were the same as the significant variables identified from 
the paired t-tests.
The results are discussed with respect to the effect of ' 




This investigation focused on the role of educational
technology in effective schooling at the elementary school
level. The results of school effectiveness research have
shown that schools can make a significant difference in
student learning beyond the effects of the students' home
situation. The Coleman report (1966) stated that
differences in achievement were related more to differences
in children's home background than to differences in
educational opportunities. Gilbert Austin (1979) explained:
Coleman is not saying schools don't make a difference. 
His report indicates that if you compare children who 
have had no schooling, schooling has a great and 
important effect at all socioeconomic levels. His 
writing indicates that when you look for differences in 
the effect of schooling between schools, it is 
difficult to identify school-related variables that 
account for the observed differences. (p.11)
Many authors have argued correctly that school effects
research was, in large measure, a reaction to the Coleman
(1966) study. The differences (e.g. teacher
characteristics) in the Coleman study were attributed
largely to students' background factors such as
socioeconomic status and race.
The effective school movement is framed by three
central assumptions (Bickel, 1983). First, schools can be
identified that are unusually effective in teaching poor and
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minority children basic skills as measured by standardized 
tests; second, these successful schools exhibit 
characteristics that are correlated with their success and 
that lie well within the domain of educators to manipulate; 
and last, the characteristics of successful schools provide 
a basis for improving schools not deemed to be successful. 
Implicit in this last assumption is a conviction that the 
school is an appropriate level on which to focus educational 
reform efforts.
Successful schools emphasize high and uniform standards 
of academic achievement, and adopt multiple strategies in 
response to their particular needs and opportunities. 
Mackenzie (1983) summarized that "effective schools" 
identify and acknowledge their own educational problems 
while acting firmly on the assumption that better solutions 
can indeed be found. Such schools consistently communicate 
to staff, students, and parents that they are places for 
learning, and insist that this commitment be manifest in 
every classroom. The closer to implementation of school 
effectiveness findings, the more multitiered descriptions of 
effectiveness are necessary. No single element of school 
effectiveness can be considered in isolation from all of the 
others, or from the total situation in which it is found.
The relationship of educational technology to school 
effectiveness has not been subjected to much scrutiny and 
research since many states enacted accountability
3
legislation (e.g., Louisiana R.S. 17:391). As a result of 
this legislation, local school boards and state departments 
of education have been given the charge to identify and 
define educational variables which may effect learning. 
Numerous studies have been conducted on the effectiveness 
of different types of educational media as compared to other 
methods of instruction (Deignan and Duncan, 1978; Brum, 
1980).
Research conducted by Jamison, Suppes, and Wells (1974) 
suggests further research should focus on the use of 
educational technology to improve productivity in schools. 
Their conclusions suggest that technology has the potential 
for improving the quality of education at every level, but 
to realize this potential a long-term commitment to research 
and development in this area must be made. Although studies 
dealing with educational technology as a method of 
instruction (Chu and Schramm, 1967; Cuffaro & Shymko, 1980; 
Ajayi-dopemu and Talabi, 1985) have been conducted, the need 
has emerged for the extension of research on educational 
technology and its role in school effectiveness.
School effectiveness research is conducted to identify 
the factors that increase student achievement. School 
process variables are of primary concern in determining 
effective strategies to increase student achievement, and 
the use of educational technology can be considered a subset
4
of school process variables.
Statement of the Problem
The focus of this study was on the identification of 
educational technology variables that may contribute to 
school effectiveness. More specifically, the purpose of 
this research was to investigate the effect of frequency of 
use of educational media, quality of educational media use, 
and teacher training in educational technology on the 
achievement of elementary school students.
Rationale
Interest and optimism have been generated by the 
effective schools' research. This research has provided an 
opportunity for genuine improvement in the capability of our 
nation's schools to foster educational achievement. Denham 
and Lieberman (1980) imply that school effectiveness 
research can be qualified and selectively reinforced by a 
large volume of process-oriented research. By focusing on 
the school as a total setting, the studies of exceptional 
schools have been opening doors for this larger literature, 
much of which is now being digested into strategic 
recommendations for school improvement (Hathaway, 1982; 
Hersh, 1981). Mackenzie (1983) concludes that studies which 
use the exceptional school as a unit of analysis have 
crystallized an image of the effective school, a design that 
is not a rigid framework, but a vision of possible realities
5
that can be stretched to fit the unique particularities of 
individual schools.
Factors explaining the growth of effective schooling 
research are the general findings such as strong 
instructional leadership, an orderly school climate, high 
expectations, emphasis on basic skills, and frequent 
monitoring of instructional progress. These features have 
been generalized as the five steps to effective schooling 
(Bickel, 1983). The factors generally thought to affect the 
effectiveness of schools are associated with the strength of 
the instructional program and influences on it. Results 
from teacher effectiveness research indicate that teachers 
make a difference in student achievement and that certain 
teachers prompt more student learning than others (Brophy, 
1979; Evertson, Hawley & Zlotnik, 1985).
Recent research on school effectiveness implies a shift 
in perspective from viewing resources and neutral "input" to 
looking critically at how existing and future resources can 
be used to achieve higher goals. The resource needs of 
individual schools may vary such that research cannot 
identify "master resources" that will be helpful to every 
school (Mackenzie, 1983). Although the availability of 
curriculum resources is important in developing effective 
teaching (Gersten et al., 1982), the mere availability of 
such resources cannot guarantee their effective use.
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The Louisiana School Effectiveness Study (LSES), a five 
year longitudinal study concerned with school 
effectiveness, was undertaken to identify school level 
predictors of student achievement. This study was conducted 
over three phases. Phase I was the pilot year of the study 
during which school effectiveness was defined operationally 
and data collection instruments were developed and refined. 
Phase II of the study examined the factors related to 
student achievement and results indicated schools make a 
significant difference in student achievement in Louisiana 
beyond the effect of the socioeconomic status (SES) 
characteristics of students. Results and recommendations 
from the second phase created the. framework for further 
study to be conducted in the third phase on school 
processes.
The role of educational technology was not addressed in 
relation to school effectiveness during the first two phases 
of the Louisiana School Effectiveness Study. Murphy and 
Hallinger (1984) state that most researchers in the area of 
policy analysis have areas of specialization which lend 
themselves more to analysis of the contextual aspects of 
school functioning than to examination of the internal 
operations of schools, especially technological 
considerations. Also, data that describe the status 
characteristics of schools (e.g., teacher experience and 
education, per pupil expenditure, number of books in the
7
library) are collected more easily than data on school 
processes (e.g., teacher behavior, student time-on-task). 
Therefore, the role of educational technology is sorely 
lacking in documented research.
A major focus in the third phase of the LSES is on the 
relationship between classroom interaction patterns and 
school effectiveness. Classroom interaction patterns are 
classified as interactive teaching, non-interactive 
teaching, and off-task behaviors. Eight pairs of schools 
selected from within the framework of the Phase II sample 
were examined more closely to determine effective school 
variables. The school pairs were selected to represent all 
geographic regions of the state and to be a negative and 
positive outlier match, an outlier being the school scoring 
above (or below) predicted achievement.
This study focused on the role of educational 
technology in "effective and ineffective schools." The 
research was conducted as a component of the LSES Phase III 
in Louisiana public elementary schools, which focused 
primarily on school processes. The questions this study was 
concerned with are: 1) What are the effects of educational
technology on academic achievement in the sixteen 
elementary schools? and 2) Is the use of technology a 
significant factor in the differentiation between "effective 
schools" and "ineffective schools"?
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The findings of this research could provide a better 
understanding of the importance of educational technology in 
"effective schools" in Louisiana. Application of research 
in this field may have significant impact on teacher 
training, student motivation, and teacher-pupil attitudes. 
As suggested by Jamison et. al., (1974) classroom 
productivity may be improved and new methods of teaching may 
be introduced using technology that has not been utilized 
because of lack of knowledge of its impact. Economic 
considerations of the effectiveness related to educational 
technology in the school may play a key role in school 
policy and budgeting.
Hypotheses 
The following hypotheses were examined:
1. "Effective schools" will use educational media in 
instruction more frequently than "ineffective 
schools".
2. "Effective schools" will exhibit use of 
educational media in qualitatively superior ways to 
"ineffective schools".
3. "Effective schools" will have better prepared 
teachers where preparation is defined as formal and 
informal training in educational media and years of
9
teaching experience than "ineffective schools".
Limitations of the Study
A possible limitation of this study was the 
differential response rate to the survey data (educational 
technology questionnaire) based on geographic location. 
There was a higher response rate from educators in rural 
school districts in comparison to educators in larger urban 
schools.
At each school, one research team was to collect 36
hours of observational data, administer questionnaires and
the 3'R's Test. However, not every research team collected
the amount of data that was required of them. Unequal
amounts of data were collected with respect to the
qualitative field notes and the Classroom Snapshot. In
addition, since most of the instruments used to acquire
attitude and survey information were designed by the
*
researcher, they do not have established reliability and
validity.
Definition of Terms
For the purpose of this study, the following terms were 
defined:
1. Classroom Snapshot - an instrument for low- 
inference data gathering regarding classroom
10
interaction patterns, and student participation 
levels. The research team coded data at 
approximately eight five-minute intervals during a 
45-50 minute observation period. Data were 
simultaneously coded across four dimensions: 
activity, adult involvement, student
involvement, and media used.
2. Educational Technology - is a complex, integrated 
process involving people, procedures, ideas, 
devices, and organization, for analyzing problems 
and devising, implementing, evaluating, and 
managing solutions to those problems, involved in 
all aspects of human learning (AECT, 1977).
3. "Effective Schools" - the definition for this 
study is a school in which the students achieve 
above their predicted achievement scores (Teddlie, 
et.al. 1984).
4. Formal Preparation - educational training received 
at the college or university level.
5. High -inference data - data collected that 
requires the researcher to make subjective 
decisions in regards to the data.
6. "Ineffective Schools" - the definition for this 
study is a school in which the students achieve 
below their predicted achievement scores
11
(Teddlie, et. al. 1984).
7. Informal Preparation - educational training 
received at the inservice or workshop level.
8. Interactive Teaching - involves such classroom 
activities as teachers involved with students 
reading aloud, instruction/explanation, discussion 
and reviewing assignments, practice drill, 
provides praise and support, and positive 
corrective feedback.
9. Low-inference data - data collected that 
requires the researcher to make minimum 
interpretation.
10. Non-interactive Teaching - involves activities 
such as students reading silently, students 
completing written assignments, and teacher 
performing classroom management.
11. Off-task Behaviors - include social
interactions, uninvolvement and disciplinary 
measures.
12. Use of Educational Media - will be obtained from 
data collected through the classroom snapshot and 
assesses interactive versus non-interactive 
teaching, students interacting with students, 
types of media used in instruction, and media used 
by the students.
13. Technology in Education - is the application of
12
technology to any of those instructional processes 
involved in operating the institutions which house 
the educational enterprise.
Summary
The state legislature and state and local education 
agencies are demanding accountability and a better 
understanding of what determines effective schooling. This 
study attempts to identify the role of educational 
technology in relation to "effective" and "ineffective 
schools". Chapter Two discusses the literature and 
theoretical foundations related to educational technology 
research and school effectiveness.
CHAPTER 2 
REVIEW OF THE LITERATURE
Introduction
Of interest to educators of educational technology is 
the question of how instructional materials may be utilized 
most effectively to expand the educational opportunities of 
the student. In this review of literature, research related 
to the utilization of educational technology in education is 
considered. More specifically, the review includes research 
on the effectiveness of educational media and types of media 
used within the curriculum. Also, school effectiveness 
literature is reviewed and includes research of school 
process variables, outlier studies, and school effectiveness 
studies in other state departments. As a foundation for the 
review, the accepted definition of educational technology is 
provided.
Definition of Educational Technology 
To understand the role of educational technology in 
school effectiveness a clear definition of what is meant by 
"educational technology" is needed. The following 
definition of "educational technology" as it appears in the 
Association for Educational Communications and Technology
13
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(1977) Definition of Educational Technology, is to be 
considered as a whole; no part alone constitutes an adequate 
definition of educational technology. (AECT, 1977, p.l)
Educational Technology is a complex, integrated process 
involving people, procedures, ideas, devices, and 
organization, for analyzing problems and devising, 
implementing, evaluating, and managing solutions to 
those problems, involved in all aspects of human 
learning. In educational technology, the solutions to problems take the form of all the Learning Resources 
that are designed and/or selected and /or utilized to 
bring about learning; these resources are identified 
as Messages, People, Materials, Devices, Techniques, 
and Settings. The processes for analyzing problems, 
and devising, implementing and evaluating solutions 
are identified by the Educational Development 
Functions of Research-theory, Design, Production, 
Evaluation-Selection, Logistics, Utilization, and 
Utilization-Dissemination.
The two domains of concern to this study are 
Educational Development Functions and Learning Resources. 
Under the domain of Learning Resources, the people utilizing 
educational technology and the materials are examined. The 
dissemination and frequency of utilization are functions of 
the Educational Development domain and are also examined in 
this study.
Membership in the field of educational technology is 
determined not by title or by job, but rather by the
activities one is performing at a specific time, the
theoretical framework on which the activities are based, and 
the intellectual technique underlying the application. The
materials or items being used (traditionally called media or 
software) usually store messages for transmission by
15
devices; sometimes self-displaying (Examples: overhead
transparency; slide; filmstrip; 16mm motion picture; 8mm 
motion picture; video-tape; record; audiotape; programmed 
instruction materials; computer-assisted instruction 
program; book; journal). Under the function of utilization, 
it is the purpose of the people involved in educational 
technology to bring the learners into contact with the 
learning resources and instructional system components and 
to actually disseminate it (Example: to help students use
the learning activity).
Educational Technology Research
Overview of Educational Media
Many researchers have focused on the use of educational 
media in the schools and the implications from their 
findings. Laird (1978) conducted an investigation designed 
to determine what kinds of equipment teachers use, how they 
use it, and how much they use it. Ninety-three classroom 
teachers were selected at random from fourteen elementary 
schools, four junior high schools, and two high schools in 
an Oregon school district. Information was obtained from the 
teachers through their response to questionnaires and 
interviews. The results of the questionnaires revealed that 
audiovisual materials and equipment play a major role in the
16
education program in the Springfield, Oregon's schools. 
From the interviews, it was evident that most teachers plan 
for the use of media in relation to their instructional 
goals and objectives.
Another study (Riccobono, 1985), focused on the use of 
educational media in the classroom. Mail and telephone 
surveys were taken from the sample of superintendents, 
principals, and teachers in 619 school districts, 1,350 
individual schools, and 2,700 classrooms in the U.S. in
1982. Superintendents were asked about districtwide 
availability, principals about schoolwide availability, and 
teachers about classroom availability. About 88 percent of 
the nation's teachers had audio/radio programming available; 
70 percent said ITV was available directly off the air; 44 
percent said they had access to computers. Televisions and 
VCR's were more readily found in elementary schools than in 
junior or senior high schools.
Most of the nation's teachers used audio/radio (75
percent), ITV (54 percent), or computers (62 percent) during
the 1982-83 school year. Because ITV was available to 
substantially more teachers, however, the actual number of 
teachers who used ITV (791,000) outstripped the number who
used computers (582,000). Financial support for
instructional media varied according to district size and 
wealth. Almost half of the average total district media 
budget went toward computers, with one third going to "other
17
media," 15 percent to ITV, and 7 percent to audio/radio. In 
conclusion, teacher use of educational media depended on 
what resources were available.
Sayles (1976) conducted a study to determine the 
average amount of time that teachers in South Bend, Indiana 
spent designing audiovisual aids and their awareness of the* 
availability of audiovisual production classes. A 
questionnaire was sent to 30% of the teachers of grades 1-6 
asking the amount of time teachers normally spent producing 
audiovisual materials. In addition, a check list was sent 
to indicate use of audiovisual materials. It was found that 
the teachers spent time outside of the classroom preparing 
instructional materials even during the summer months. 
Teachers in the lower grades spent more time doing 
production than those in the upper grades. Over 605 of the 
teachers were aware of the production classes offered, but 
few had taken advantage of the classes.
Becker's (October, 1983) report from a national survey 
on school uses of microcomputers presented data on ownership 
and use of microcomputers for schools in different regions 
of the country. A majority of schools in the United States 
(53 percent) had at least one microcomputer by January, 
1983. In all categories of secondary schools that were 
examined - whether urban, suburban, or rural; low-income or 
high-income students; minority or white; public or private;
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large or small— a majority had at least one microcomputer. 
Only at the elementary school level are there groups of 
schools where a majority do not yet have microcomputers.
Additionally, elementary schools in the south and 
parochial schools are least likely to have a microcomputer. 
Southern elementary schools and elementary schools with a 
religious affiliation tend to be among the poorer and most 
traditional schools in the country, and not surprisingly, 
are also less likely to have a microcomputer. Whereas 46% 
of public elementary schools had one or more microcomputers 
as of January 1983, only 25% of parochial elementary schools 
did. Whereas 48% of the elementary schools outside the 
South had a microcomputer, only 29% of those in the south 
had any.
Elementary schools in the low Socio-Economic Status 
(SES) category (the 26% of schools with the lowest family 
incomes in the survey) and schools serving a predominantly 
minority student population are also less likely than others 
to have a microcomputer (31% and 34% respectively).
Between Spring 1983 and Spring 1985, Becker (June, 
1986) found the following changes in U.S. elementary and 
secondary schools: 1) The number of computers in use
quadrupled from about 250,000 to over one million; 2) Three- 
quarters of the schools which had not previously used 
computers began to do so? 3) The proportion of elementary 
schools with five or more computers jumped from 7% to 56%;
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two computers in use to six; and 4) During the 1984-85 
school year, approximately 15 million students and 500,000 
teachers used computers as part of their schools' 
instructional programs.
Smith and Ingersoll (1984) surveyed a random sampling 
of 5,000 teachers and 1,000 administrators at all grade 
levels throughout the country. The purpose of this study was 
to determine the availability and use of both microcomputers 
and traditional materials in the schools. The results were 
that the trends across 1982 and 1983 do not show a growth 
pattern for traditional audiovisual packages; and only a 
slight upward increase on videocassettes. The data also 
showed that the use of traditional textbooks and audiovisual 
materials was stable. One of the reasons may stem from the 
large expenditures on microcomputers. The availability of 
microcomputers increased by 150 percent from 1982 to 1983. 
Large expenditures for microcomputers and software will 
naturally squeeze out purchases for other categories of 
instructional materials. The results from this survey 
indicate that microcomputers are absorbing most of the 
available dollars for technology in U.S. schools, and the 
traditional media materials will take a back seat.
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Effectiveness of Educational Technology
The question of whether media is more effective than 
traditional instruction has been addressed in several 
studies. Cuffaro and Shymko (1980) assessed the 
effectiveness of a nutrition education unit for 
preadolescents and the value of active versus passive 
student acitivites as a part of the program. Two sixth- 
grade classes were presented the same nutrition information 
by lecture and completed the same dietary record assignment. 
One class also actively participated in a variety of 
competitive word and board games while the other class was 
presented audiovisual materials (colorful posters, 
filmstrips, food pictures, and films). A third class 
served as a control group and did not receive any nutrition 
instruction. Pre-tests and post-tests were administered to 
all three classes to assess nutrition knowledge. The 
results indicated that compared with the control group, both 
of the experimental groups experienced a significant gain in 
nutrition knowledge. However, no significant differences 
were found between the two experimental groups. Thus, under 
the conditions of this study active student participation 
demonstrated no advantage over the use of more passive 
audiovisual aids.
Brum (1980) examined the effect of audiovisual 
supported instruction on student grade point average. Two 
groups of students in economics classes taught by the same
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instructor served as the sample for the study. The first 
group, consisting of 36 students, received four 1-hour 
lectures each week. The second group, consisting of 32 
students, received minimal lecture material and heavy 
exposure to audiovisual media in the form of graphs, 
cassette lecture tapes, films, and other related materials. 
The grade point averages, pre- and post-test scores, and 
attrition rates of students in the experimental and control 
groups were" compared. This comparison revealed that both 
methods of instruction were equally successful with respect 
to grade point average. There was no significant difference 
in attrition rates between groups. Results clearly indicate 
that audio-visual aided instruction is effective; however, 
future studies and experimentation in the area of 
instructional methods will be required.
Kelley (1961) conducted a comparative study on the 
effects of using filmstrips in reading with first graders. 
He found that the youngsters who had the advantage of using 
filmstrips in their reading did significantly better on the 
Gates Primary Reading Tests in word recognition and sentence 
reading. The teachers reported the filmstrips improved 
student interest, stimulated class discussion, helped to fix 
basic vocabulary, encouraged the timid child, reduced 
teacher lesson-preparation time, and helped in phonetic and 
structural analysis.
Another study (Sparks and Unbehaun, 1971) examined the
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differences between traditional and mediated instruction to 
evaluate achievement of college students using an 
audiotutorial program as compared with student performance 
in a conventional biology course. One hundred-ninety 
students in the audiotutorial section of the general 
biology course were equated with a control group of 180 
students in conventional lecture-lab section of the same 
course. The natural science section of the American College 
Test was used as a pre-test to check initial equality of the 
control and experimental groups. Analysis of results in 
presenting similar subject matter under two different 
instructional methods was based on scores on a 274-item 
biology exam, tested for content validity by a panel of 
biology instructors. Test results indicated that students 
in the experimental group (audiotutorial) did significantly 
better (.05 confidence level) than students in the control 
(lecture-discussion) group. On subtopic tests in chemistry, 
plant reproduction, and ecology-evolution, the audiotutorial 
group was significantly superior to the conventional 
instruction group, which failed to excel significantly on 
any of the nine subtopics.
Chu and Schramm (1967) synthesized the research 
findings of 421 comparisons of Instructional Television 
(ITV) with traditional instruction (TI) are reported in 207 
separate studies. Their findings indicated that students at
23
all grade levels learn well from ITV, though this seems 
somewhat less true for older students than for younger ones. 
The study also indicated that the effectiveness of ITV cuts 
across virtually every subject matter. Overall findings 
showed that ITV can teach all grade levels and subject 
matters about as effectively as TI, though some evidence* 
indicates that it performs relatively better at lower grade 
levels.
Ajayi-dopemu and Talabi (1985) investigated whether 
videotape-mediated instruction has any effect on the 
learning of the principles of audiovisual instruction, and 
on the development of practical skills. A total of 100 
students were used as the sample population, 50 students 
(control group) receiving lectures on the selected concepts 
and the other 50 (experimental group) receiving both 
videotaped and lecture-based instruction. Results indicated
that the experimental group gained more, in general, than
did the control group.
Paden, Dalgaard, and Barr (1977) conducted a series of 
studies on the role of the computer in a beginning course
in economics. The first year of the experiment demonstrated 
that for randomly assigned groups of students a study 
management system used in conjunction with PLATO facilitated 
learning. The rationale was that such a system would 
require students to attend to homework on a regular basis 
and that computer-administered quizzes would increase the
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probability of students engaging in meaningful cognitive 
processing while doing so. The results indicated students 
learned significantly more (as measured by the testing 
instruments used) and had improved attitudes towards the 
course as compared to traditional instruction. Students 
perceived they learned more using PLATO because they studied 
with greater regularity, studied "harder," and because they 
were required to demonstrate understanding of important 
concepts.
The second year of the project demonstrated that a 
study management system, when coupled with examinations 
administered by the computer, seminars, and undergraduate 
tutors, was an effective substitute for formal lectures and 
most discussion sessions. The students in this system did as 
well as students taught by more conventional methods.
The third year was intent on measuring the 
effectiveness of the computer (versus more conventional 
instruction) with respect to content material. The results 
indicated content material was transmitted as effectively by 
the computer as by more conventional means; student 
performance was not significantly improved by doing so.
Deignan and Duncan (1978) examined computer-assisted 
instruction- (CAI) with respect to student achievement 
training time for medical technologists. The student sample 
consisted of 700 male and females enrolled in medical
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courses. Comparison between CAI and lecture or programmed 
instruction texts (PIT) was made on identical instructional 
objectives and criterion measures. The results indicated 
CAI to be instructionally more effective than lecture or 
programmed texts in several medical training courses. CAI 
resulted in greater achievement differences at the lower 
aptitude level than at the middle or high .levels. In 
contrast, CAI students accomplished objectives in 
significantly less time than lecture or PIT students, with 
time savings greatest at the high aptitude level.
Magidson (1978) summarizes published studies comparing 
the effectiveness of CAI to traditional instruction. He 
reports CAI is at least as effective (55 percent) and often 
more effective (45 percent) than traditional instruction. 
These studies also show that CAI learning requires less 
time. Most of the studies contrast only drill and practice 
or tutorial formats to traditional instruction. The results 
indicate the simulation format may be the only economical 
way of presenting some instruction, and more effective than 
traditional learning. The effectivenss of CAI is dependent 
upon the quality and reliability of hardware, software, and 
courseware.
Classroom Context
In this section some aspects of what Bidwell and 
Kasarda (1980) call "schooling" are considered. They define
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schooling as a structure of action by students and teachers, 
as conditioned by the social organization of classrooms, 
curricular tracks, and other instructional units. A theory 
of schooling must include a conceptualization of its social 
organizational components.
Rutter et. al. (1979) found positive relationships 
between both frequent assignment of homework and the display 
of children's work in the classrooms and schools on higher 
achievement. They also reported higher achievement in 
schools in which the teachers worked with their classes as a 
whole and did not divide them into small groups. Rutter was 
looking at students in the British secondary schools who 
were approximately 14 years of age. Glenn and McLean (1981) 
found that in effective schools the teachers helped to set 
the learning goals for their students. Benbow (1980) agrees 
that schools with a clearly defined academic sense of 
purpose produce higher student achievement. In relation to 
teacher's education Bidwell and Kasarda (1975) did find a 
positive relationship with achievement when they defined 
education as the percentage of the school's faculty 
possessing a master's degree.
A study was conducted by Norfleet and Burkett (1973) to 
determine the types of educational media used by elementary 
and secondary teachers in Appalachian school systems. 
Teachers utilized general type programs more than those of
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an educational nature. In regards to professional
literature readings, teachers with a greater amount of 
education read more educational literature. Teachers with 
elementary preparation listened to more educational radio 
and viewed more television, both general and educational,
than did those with secondary preparation. Teachers with 
fewer years of teaching experience viewed more general 
television in educational settings with students, and the 
more experienced teachers utilized more educational radio, 
educational television, and professional readings.
An introduction of a new teaching method or
technological device into the classroom to improve student 
learning may not be the primary concern to the teacher. 
Dodge et.al., (1974) states that the teacher may be more 
concerned with the control of disruptive student behavior 
and may perceive the innovation as something which intrudes 
upon class control. The researchers (Dodge, et.al.,1974) 
examined what happens when mediating devices enter the
classroom. One conclusion was that the instructional value 
of a medium does not necessarily lie within the medium 
itself, but rather in how it is perceived and acted upon by 
those who might use it and those who are the objects of its 
use. This conclusion was that any object, material or human 
that is perceived as having the potential for being 
disruptive in the class was negatively perceived by the 
teacher. The teachers' concerns were that students would
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destroy the equipment and it was another problem area of 
classroom control. Teachers also felt they lacked 
sufficient time for planning and preparation for their 
classes, and were hesitant to integrate resources into 
ongoing instructional programs. Instead, they tended to use 
these resources as frills' devices to break up the day, 
"baby-sitting" devices, or as modes of entertainment. 
Teachers were shown to resist change in the structure of 
their daily instructional routine.
Leader and Null (1974) conducted a study to investigate 
the relationships between situational variables of teachers 
and their utilization of 16mm films, and between selected 
personal variables of teachers and their utilization of 
films. The study population consisted of all teachers 
served by the Wabash Valley Education Center from which a 
sample of 1,306 teachers were selected randomly. One 
conclusion was there was no significant difference in the 
utilization of films between teachers in urban areas and 
teachers in rural areas. Another result was teacher 
awareness of the availability of audiovisual materials had a 
significant effect on the amount of utilization. It was 
found that elementary teachers used substantially more films 
than did teachers in either junior or senior high schools. 
Teachers in larger schools utilized fewer films. This study 
supported the general consensus in the literature that sex,
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Teachers who had experienced in-service training 
programs on media, and teachers who expressed a familiarity 
with the operation of audiovisual equipment, used 
significantly more films than did teachers who had no in- 
service training and who were unfamiliar with the equipment. 
Teachers believed that audiovisual materials were valuable 
in the instructional process and that they increased 
motivation for learning. The data in this study indicated 
that teachers whose training had reached the level of a 
Bachelor's degree plus 15 hours to a Master's degree 
utilized significantly more films than teachers in the other 
categories of training.
Characteristics of the computer-using teacher, and 
characteristics of the school's students— particularly the 
computer-using students— are several of the variables 
considered in Henry Becker's (Nov. 1984) report from a 
national survey of school uses of microcomputers. The 
results are based on data from 1,082 micro-computer-using 
schools, representing 68% of a nationally representative 
sample of about 1,600 microcomputer-owning public and non­
public elementary and secondary schools. These schools, 
having one or more microcomputers for use by teachers or 
students, were surveyed between December, 1982 and March,
1983. The variables aforementioned of teacher and pupil 
characteristics were considered in how they might lead to
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characteristics were considered in how they might lead to 
different styles of using computers in the classroom 
situation. The results of data analysis indicated that
more experienced teachers often organize students into small 
group projects during the time that other students are using 
the classroom's computers, whereas less experienced teachers 
do this less frequently. The less experienced teachers use 
both "watching" and "seatwork" activities for waiting time 
more than experienced teachers do. Holding constant school 
grade levels and subject-matter, women teachers have pairs 
of students work at computers more than do men teachers. 
Teachers who were arts-and-sciences majors in college also 
appear to pair students frequently. In contrast, men 
teachers and education majors have students work 
individually at computers more often.
In Becker's earlier reports, it was stated that the 
"above-average" ability students (as defined by each 
teacher-respondent) were most often the major student users 
of school micro-computers, and that teachers felt that 
computers had affected the learning of these children more 
than they had affected "average" or "below-average" 
students. The data showed that in schools where use is 
concentrated among above-average students, the primary 
computer-using teacher reports more "individual-use" 
patterns than in schools where "average" students get a
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proportionate share of student computer time.
Relationships between subject-matter taught and -method 
of organizing classrooms in which computers are used can be 
identified. Regardless of other factors, teachers who use 
computers in their mathematics courses have students watch 
each other at computers more than teachers who use computers 
in other subjects. Science teachers, more than others, 
attempt to do whole-class instruction and have students 
work in small groups during the time that other students are 
using computers in the classroom. In English instruction, 
students more often do seatwork while awaiting their turn at 
the computer.
School Effectiveness
Overview of School Effectiveness
Literature on school effectiveness has emerged and 
challenged the assumption that differences among schools 
have little effect on student academic achievement. School 
effects research was found to be a reaction to the Coleman 
(1966) study. Coleman's study found that the great majority 
of American children attend schools that are largely 
segregated, where all of their fellow students are of 
similar racial background.
Coleman's study stated that only a small part of 
achievement variation is due to school factors. More 
variation is associated with the individual's background
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than with any other measure. The differences in the Coleman 
study were attributed largely to students' background 
factors such as socioeconomic status and race. This 
conclusion spawned criticism, replication, and in-depth 
examination of the factors possibly related to student 
achievement. The ensuing research has taken many forms: 
case studies, faculty interviews, student questionnaires, 
etc. Researchers focused on different levels of analysis. 
Some (like Rosenthal and Jacobsen, 1968 in their famous 
Pygmalion in the Classroom) looked at the individual 
student. At the other extreme, Bidwell (1975) concentrated 
on district level variables.
A focus on the school cannot ignore other levels of a 
school system. Following Barr and Dreeben (1981) school 
systems were viewed as "nested layers" in which each 
organizational level sets the context and defines the 
boundaries for the layer below though there is a reciprocal 
influence of the locus of the educational process at the 
lowest structural level, the classroom. It is nevertheless 
the adjacent layer, the school, that forms the immediate 
environment in which the classroom functions. The quality 
of the process at the classroom level will be enhanced or 
diminished by the quality of activity at the level above it. 
Bidwell and Kasarda (1980) make an important distinction. 
"School," they say "is an organization that conducts
33
instruction," while "schooling" is the process through which 
instruction occurs.(p.403)
School Effectiveness Projects in State Departments of Education
Many states are now or have conducted school 
effectiveness projects. These studies range from reviews of 
the literature to intervention programs designed to increase 
the effectiveness of a school or group of schools.
North Carolina's school effectiveness study was an 
analysis of "statistical information routinely collected 
from local school systems (North Carolina Department of 
Public Education, 1980). The purpose of this study was to 
identify those variables that appeared to affect student 
achievement. Particular attention was paid to variables 
which could be altered through changes in policy. Analysis 
of the data collected yielded the following major
observations: 1. The socio-economic background of the
students accounted for a majority (69 percent) of the 
variation in student achievement; 2. Among the policy
controllable variables, teacher quality, as measured by the 
National Teacher's Examination, was the single most
important predictor of student achievement; 3. Higher 
standards for student promotion and lower dropout rates were 
also associated with higher test scores; and 4. Class size, 
per pupil expenditures, and the quality of school facilities
34
were among the variables which did not appear to have a 
statistically significant influence on the test scores.
The Connecticut Department of Education is involved in 
a voluntary, school-based project to improve schools. It 
uses, as its definition of effective schools, a definition 
proposed by Edmonds (1979). According to Connecticut, an 
effective school is one in which the "proportion of low
income children obtaining mastery [of basic skills] is the 
same as the proportion of middle income children obtaining 
mastery" (Connecticut Department of Education, 1981). 
Following an extensive review of the research literature, 
questionnaires and interview schedules were constructed. 
The analysis of a school, with these instruments, was
carried out by the principal and faculty with the
assistance of the State Department. In addition, student 
achievement data and archival materials (such as student
handbooks) are gathered. After the data are presented to 
the faculty, a school-based planning team is designated to 
implement changes. The State Department assists here by 
identifiying potential resource people for particular 
aspects of school improvement.
These are obviously not all, or even a large part, of 
the school effectiveness projects occurring in the United 
States. Other states (for example, Arkansas, California, 
Kentucky, and New Jersey) have been involved in school 
effectiveness. City school systems (e.g. Detroit,
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Philadelphia, and Milwaukee) have also been active (Teddlie, 
et. al. 1984).
Many of these studies including the Louisiana project 
are following the suggestions for research given by Anderson 
(1982). She recommends 1) using variables relevant to 
students as a group, 2) using outliers so that differences 
are more clear, 3) using stratification in the sampling 
process (for example, high, middle, and low socioeconomic 
status), 4) using in-depth observation, 5) conducting 
longitudinal studies, and 6) using experimental methods.
Louisiana School Effectiveness Study
The Louisiana School Effectiveness Study (LSES) is 
gaining recognization as the most complex study of school 
effectiveness since the Brookover, et al. (1979) study of 
elementary schools in Michigan and the Rutter, et al. (1979) 
study of middle schools in London.
The LSES is a five year longitudinal study to be
conducted over three phases. Phase I, the two year pilot 
project of LSES, conducted in Caddo and Iberia parishes, 
resulted in the refinement of the research methodology and 
instrumentation. Phase II involved a statewide stratified 
random sample of 76 schools in 12 school districts, with
over 250 teachers and 5,400 students participating in the 
study. The results from Phase II included 14
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recommendations for making schools more effective in 
Louisiana.
Phase III integrated methodologies found in the teacher 
effectiveness literature with those in the school 
effectiveness area. As such, it is the first study to 
simultaneously investigate the relative contribution of 
teacher effectiveness variables and school effectiveness 
variables to student achievement.
Outlier Studies
One major strategy of school effectiveness research 
mentioned by Purkey and Smith (1983) has been to determine 
statistically highly effective schools (positive outliers) 
and unusually ineffective schools (negative outliers). 
Though methodological variation exists, most such studies 
employ regression analyses of school mean achievement 
scores, controlling student socioeconomic factors. Based on 
the regression equation, an "expected" mean achievement 
score is calculated for each school. This "expected" score 
is subtracted from the actual achievement level of the 
school to give a "residual" score for each school. The 
researcher then selects the most positive and the most 
negative residual scores and labels the schools they 
represent as unusually effective or ineffective. 
Characteristics of these two types of schools are then 
assessed by survey or case studies to determine the reasons
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for the schools' outcomes.
One drawback of this method is that, in equations that 
are imperfectly fit, by chance there will be some false 
positive and negative residual outliers. Klitgaard and Hall
(1974) suggest constructing "histograms of the residuals 
from a regression of school achievement scores on background 
factors." This would indicate "lumpiness" in the 
distribution [and] unusual tails"(p.95) Assuming an unusual 
right tail indicates the possibility of unusually effective 
schools, researchers then would look at the residuals of the 
same schools calculated for other school years. "A series 
of distributions (over many years) showing the same schools 
with scores consistently some distance above the mean 
provides fairly strong evidence that those schools are 
unusual and deserve a closer look" (p.95).
Studies that have adopted this general approach include 
those carried out by the New York State Department of 
Education (1974a, 1974b, 1976), a study conducted for the
Maryland State Department of Education (Austin, 1978),
Lezotte , Edmonds and Ratner's (1974) study of model cities 
elementary schools in Detroit, Brookover and Schneider's
(1975) study of Michigan elementary schools and the study of 
Delaware schools by Spartz, Valdes, McCormick, Myers, and 
Geppert (1977).
The similarities among these studies is striking in two
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areas, the means of school identification (four used 
regression analysis to identify outliers) and the selection 
of only elementary schools as study sites. Quality and 
conclusions, however, vary considerably. For example, the 
first New York study (1974a) found that methods of reading 
instruction varied greatly between high and low performing 
schools. A follow-up study (1974b) found the opposite - the 
method of reading instruction did not appear to make any 
difference. A third New York study (1976) again found 
salient differences in classroom instruction, although it 
did not emphasize the same instructional features as the 
first study.
The Maryland study concluded that effective schools are 
characterized by strong instructional leadership, while 
Spartz et. al. (1977) found that effective schools had 
principals who emphasized administrative activities. 
Brookover and Schneider's (1975) Michigan study found six 
general variables relating to achievement. They were: 1)
teacher present evaluations-expectations; 2) teacher future
evaluations-expectations; 3) teacher perceptions of parent-
student push for education achievement; 4) teacher reported 
push of individual students; 5) teacher reported feelings of 
satisfaction; and 6) teacher perceptions of the social 
system belief in student improvability. Moreover, Brookover 
and Schneider did not mention ability grouping, whereas the 
Delaware study and two of the New York studies considered
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this a significant feature.
Educational Technology and School Effectiveness
The role of educational technology and its impact on 
improving effective schooling has been a topic addressed at 
many different levels. A comprehensive study was conducted 
by Jamison et. al. (1974) providing an overview of research 
on the effectiveness of alternative instructional media. 
The media discussed in the’ study are traditional classroom 
instruction, instructional radio, instructional television, 
programmed instruction, and computer-assisted instruction. 
Achievement test scores constitute the measure of 
effectiveness most frequently used in this survey, although 
where available, results concerning the affective impact of 
the various media of instruction are included. Achievement 
test data, in most cases, were collected only on an annual 
basis, so they reveal no fine-grained detail about the 
learning process.
The conclusions were that students learn effectively 
from all the media discussed, and relatively few studies 
indicate a significant difference in one medium over 
another. As a result of this, they discuss the problem of 
the high cost of schooling and attempt to justify the use of 
technology to improve productivity as a means of helping 
resolve the financial crisis. The authors are not implying
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that technology replace teachers, but that technology may 
help teachers be more productive. The basic implication of 
these findings is that there should be more systematical 
exploration of the potential of technology to reduce system 
costs through productivity improvement.
In relation to reducing system costs, Stroud (1979) 
points out that only the school media programs that can be 
proved cost-effective should count on continued support in a 
tight financial environment. Stroud states there is a need 
for research studies that assess the learning that takes 
place, the outcomes of the benefits of the media services, 
and the impact of the media program on the students, the 
teachers, the community, and the curriculum. Studies are 
needed to identify those practices or activities that alter 
behavior patterns, that have the most influence, and that 
are the most effective.
Moldstad (1974) suggests there are twenty years of 
decision-oriented media research that have produced 
significant evidence to justify the following claims when 
instructional technology is carefully selected and used:
1. Significantly greater learning often results when 
media are integrated into the traditional 
instructional program.
2. Equal amounts of learning are often accomplished in 
significantly less time using instructional 
technology.
3. Multimedia instructional programs based upon a 
"systems approach" frequently facilitate student 
learning more effectively than traditional
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instruction.
4. Multimedia and/or audiotutorial instructional 
programs are usually preferred by students when 
compared with traditional instruction.(p.390)
In addition, Molstad states that gaps and inadequacies 
of the evaluative studies reviewed do exist. However, many 
educational decisions must be made by administrators and 
school board members on information that might be considered 
somewhat incomplete by educational researchers.
Molstad suggests that decision-oriented media research 
studies help in these decisions by : a) providing
confirmation that specific instructional expenditures are 
resulting in improved student learning; b) establishing 
"proof" that instuctional innovations, such as television, 
audiotutorial laboratories, computer administered 
instruction, are capable of producing student achievement 
levels as high or higher than those obtained with 
traditional approaches often at substantial savings of time, 
money, and resources; and c) providing longitudinal "track 
records" of student achievement under alternative strategies 
so as to better match individuals with the instructional 
approaches most suitable to their learning styles, 
interests, and motivational patterns.
Clark (1978) states there are several areas of media 
research that hold promise for high payoff in both theory 
and practice in education. Research on educational media 
should possibly examine the notion that people can learn to
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perform a task or solve a problem, by watching other people 
demonstrate or "model" correct procedures for them.
Another concern is how we insure that what is learned, 
from media transfers to "real life". It is evident that 
much of what is current in educational technique is based on 
research where student responses to test items given 
immediately after instruction are used as evidence that some 
particular technique might have worked. It does not take 
great insight to question whether the learning that occurs 
in the very brief space of an instructional experiment 
continues to be available to the student over a lifetime, or 
whether skills acquired in brief segments of mediated 
instruction may be generalized to everyday life. Therefore 
the question of transfer of training and generalization of 
skills is a crucial one for the educational media 
researcher. Salomon & Clark (1977) discussed a related 
problem in an earlier article:
"Experimental work (on aptitude treatment 
interactions) has recently gained increasing prominence 
in the field of media and technology. However, the 
more it moved into the deeper layers of understanding 
media, the farther away it went from the world of 
education. And in spite of its improved quality, it 
nevertheless fell short of accomplishing the objective 
of improving educational practice.
There is a major reason for this failure. The 
research... is by necessity highly analytic and 
detached, and thus it is - by its overt nature - 
unrepresentative of the real world of education.(p.106)
Many areas of research need to be explored concerning
educational technology. Jamison et.al (1974) concluded in
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the survey of the effectiveness of alternative 
instructional media, that technology has the potential for 
improving the quality of education at every level. The 
relationship between educational technology and school 
effectiveness is a promising area for further investigation.
Summary
The literature states that schools can make a 
difference in student achievement. Educational technology 
researchers have examined which modes of instruction are 
more effective and how teachers utilize audiovisual 
materials. The need for literature concerned with the role 
of educational media in schools and its relationship to 
student achievement needs to be examined. This area in 
regards to "effective/ineffective schooling" bears 
consideration as a possible factor in influencing school 
achievement. The current study was designed with respect to 
the theoretical foundations discussed in the review of 
literature and the methodology is discussed in Chapter 3.
CHAPTER 3 
METHOD
The purpose of this investigation was to determine the 
role of educational technology in Louisiana elementary 
schools as it relates to school effectiveness. This was 
accomplished by examining the variables in the hypotheses. 
These variables were: the frequency of use of educational
media (hyp. 1), the quality of use of educational media 
(hyp. 2), and teacher experience (hyp.3) including teacher 
preparation (formal/informal), level of degree(s) earned, 
and years of teaching experience. These variables were 
analyzed to help determine the relationship of educational 
technology in "effective" and "ineffective" schools.
Sample and Research Design 
A brief description of the sampling procedures used in 
selecting schools for the Phase II of the LSES will be 
provided to give a background for how the sampling frame was 
chosen for the current study. Phase II of the LSES was an 
assessment of 76 public schools randomly selected from the 
270 schools with third graders of a 12 parish study 
population in the state. The twelve parishes selected for 
the study were chosen to represent the geographical regions 
of the state and additionally, they were to have certain 
secondary data available for analysis. Schools were
44
45
stratified within the parishes on two dimensions (average 
percent correct on the language arts subtest of the 
Louisiana Basic Skills Test, and average educational level 
of student's mother).
The objective of stratification in this sample design 
was to construct subgroups of schools in which the schools 
of each subgroup are alike in terms of educational 
achievement, and at the same time guarantee that a near 
proportionate number of schools were selected for the sample 
from each parish. Stratification within each parish 
consisted of first stratifying the schools into secondary 
substrata by use of mother's educational level, and within 
each of these strata, for the larger parishes, the schools 
were further grouped by the language arts subtest score. It 
was decided that the sampling frame would be "deeply 
stratified" to the point that either two or three schools 
would be randomly selected from each substratum. At least 
two sample schools were required from each substratum for 
purposes of estimating sampling error in the analysis.
In order to establish the sampling pool for Phase III 
of the LSES, the twelve school systems which comprised the 
LSES Phase II population were used. One additional large 
system was added at the request of that school system. The 
nine pairs of schools for the study were chosen using the 
following procedures:
1. Within individual school systems, third grade
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school means on the Total Reading section of the
state Basic Skills Test (BST) were computed. The 
BST is administered in late March of each year. 
Mean scores were developed for both the 1982-83 and 
1983-84 school years.
2. Within each large school system and among
contiguous rural systems, regression models were 
developed in which mother's education, father's
profession, and student body racial composition 
were independent variables predicting mean BST 
Reading scores. A separate regression model was 
used for each of the seven parishes.
3. A school was considered for inclusion in LSES -
Phase III if a) the school scored above (or below)
achievement prediction for both years, b) the 
school scored substantially above (below) 
prediction for at least one year, and c) a matching 
opposite directional outlier of similar racial 
composition was identified within that system (or 
in a contiguous system, in the rural models).
4. Among the potential pairs identified through steps 
l-3c above, pairs were chosen within the following 
constraints:
a. three must be rural, three urban, and three 
urban-to-suburban,
47
b. pairs must be included from northern, central, 
and southern Louisiana.
c. the schools must include pairs with 
predominantly minority populations,
predominantly majority populations, and mixed 
student populations, and
d. no system would contribute more than one pair 
to the sample. (One exception was made to allow 
the study of a pair of extended day programs).
Nine pairs of outlier schools were chosen using 
criteria l-4d. The third grade situation in one school 
proved upon observation anomalous within the school, and the 
pair was dropped after the fall observations, leavxng eight 
matched pairs in'the sample. The reason the pair was dropped 
was that one of the schools in the pair began integration at 
the third grade level where the other schools started at 
kindergarten.
Instruments-
Three instruments were utilized to gather data in each 
school. The primary instrument used to address the 
hypotheses was an educational technology questionnaire (ETQ) 
developed specifically for the study, as shown in Appendix A 
(Miller, 1985). It was completed by the majority of faculty 
members in each school. The questionnaire was designed to 
collect demographic data about the respondents, frequency of 
media use and types and location of media equipment. For
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the first hypothesis, the variable frequency of use of 
educational media was addressed by questionnaire items 18, 
19, 20, 25, 27, 30, 31, 32, 44, and 48. The third hypothesis 
related to teacher experience variables, including type pf 
preparation, level of degree(s) earned, and years of 
experience, which were addressed by questionnaire items 4, 
6, 9, 10, 11, 38, and 39.
To measure school achievement across school districts, 
and to provide norm-referenced test data, the research 
version of the 3-R's Test. Level 9, Class Period Edition. 
(Riverside, 1983) was administered to all third grade 
students in both the fall and spring. The research version 
of the 3'R's Test was chosen for three reasons: the test was 
recently nationally normed, this version was not used by any 
of the school systems under study, and the test was 
available in a form which took under one hour to administer. 
The 3-R's Test measures Reading, Language, and Mathematics 
in three separate sections of the test, and provides subtest 
scores as well as a composite score. For this study, the 
composite score was used for measuring student achievement.
Classroom observational data was collected with a low- 
inference instrument, the classroom snapshot (CS), modified 
from the Stallings Observational System (SOS), as shown in 
Appendix B. The SOS had been used in several teacher 
effectiveness studies (Stallings and Kaskowitz, 1974;
49
Stallings, 1980) and, in modified form, in studies of 
schooling (Goodlad, 1984). The Classroom Snapshot was used 
by the research team for data collection regarding classroom 
interaction patterns and student participation levels. The 
Classroom Snapshot is so named because it records the 
environment and the participants in the classroom as if they 
were being photographed at one instant. The Snapshot 
provides data to assess the activities occurring, the 
materials being used, grouping patterns, teacher and adult 
participation, and students in activities independent of 
adults.
The classroom activities were listed down the left side 
of the Snapshot and include: silent reading, reading aloud,
making assignments, instruction, academic discussion, 
practice drill, written assignments, taking test, non­
reading instruction, social interaction, student uninvolved, 
being disciplined, classroom management (teacher without 
students), classroom management (aides without students), 
and classroom management (adults and students). The 
materials listed across the top of the Snapshot were: 
textbook, worksheet, test, game/manipulative material, 
machine, chalkboard, non-curricular reading, and no 
material. The observer recorded the information in each 
appropriate circle on the grid of the Snapshot, recording 
each unique grouping occurring in the classroom. A 
completed Snapshot documents the number and kind of
4
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groupings, the activity and materials of each group, and 
whether an adult is present. The CS data was used in 
analyzing the first hypothesis, quality of use of 
educational media. These variables include interactive 
versus non-interactive teaching, students interacting with 
students, types of media used in instruction, and media used 
by the students. To understand the coding of the Classroom 
Observational Snapshot (Appendix B) the following symbols 
must be identified:
T = Teacher 
A = Aide
0 = Other Adult
1 = Independent Student —  working without an adult 
present
The 1, S, L, and E in the rows relate to the number of 
students who are in the group being recorded.
1 = One Student 
S = 2-10 Students
L = 11 to one less than the total group 
E = Everyone
The activities listed down the left side of the 
instrument are:
Silent Reading - Students are reading silently to 
themselves as a group activity or doing individual 
assignments.
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Reading Aloud - One or more students are reading from a 
section from a play or book aloud for the class to 
hear.
Making Assignments - An adult is explaining an 
activity, and the information that students need to 
carry out the .assignment.
Instruction - An adult is informing some group of 
students about a subject. Also, feedback of evaluation 
on their work preparatory to continuing the assignment. 
Academic Discussion - Academic discussion or slow-paced 
question/answer session takes place regarding lecture 
material, assignments, or problems.
Practice Drill - One or more students are verbally 
involved in reinforcing, repetitive or rote work. 
Written Assignments - One or more students are writing 
papers, doing computation, or are involved in any other 
silent written work.
Taking Test, Quiz - One or more students, either as a 
group or as individuals, are taking a test or quiz 
about the subject matter.
Non-reading instruction - One or more students are 
involved in an academic activity whose primary emphasis 
is not reading.
Social Interaction - One or more students, teachers, or 
aides are interacting about work or subjects other than 
class-related material.
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Students Uninvolved - When one or more students are 
not involved in any activity or are arriving or 
departing.
Being Disciplined - One or more students are being 
reprimanded for their behavior or are being sent out of 
the room for disciplinary reasons.
Classroom Management - One or more adults are 
performing duties related to the classroom but not 
directly related to any activity which is occurring at 
the time of the observation.
The classroom materials listed across the top of the 
instrument are defined as:
Textbook - Printed materials specifically designed to 
instruct through sequential or graduated lessons. 
Workbook/worksheet - This refers to consumable 
materials that students work with to develop concepts 
or skills.
Test - Printed materials used specifically for 
evaluation purposes.
Game/Manipulative Material - Refers to games or 
manipulative materials that provide practice, drill, or 
instruction.
Machine - Machines being used for instruction, for 
example, overhead projector, computer.
Chalkboard - When the teacher is writing on the
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chalkboard, and no other materials are being used. 
Non-curricular Reading - Any reading material not 
specified as part of the regular curriculum of the 
classroom.
No Material - This is coded when materials are not 
being used.
Procedures
Training of Research Teams
Three two-person research teams collected the data for 
the study. Each research team visited six schools for three 
days in both the fall and the spring. Extensive training 
was given to the research teams before the study was 
conducted.' Exact instructions were given on the 
dissemination of the educational technology questionnaire 
(EQT). The explanation included when to distribute them 
(upon arrival at the school), how to handle questions that 
might arise in relation to the instrument, and when to 
collect them (the third day of the visit). The researchers 
became familiar with each item on the questionnaire through 
discussion that was held during the training session.
Several articles in relation to the collection of data 
particular to this study were distributed and were required 
reading for the researchers. The articles included topics 
on qualitative evaluation methods, interviewing, 
observation, nonverbal cue interpretation, and teaching
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functions in instructional programs. The articles were 
discussed in detail at subsequent training meetings.
Another article disseminated was Jane Stallings' (1980) 
"Allocated Academic Learning Time, Revisited, or Beyond Time 
on Task." This article was read prior to the actual training 
session on coding the time-on-task classroom snapshots. 
Videotapes of actual classroom situations were used to train 
researchers on how to code the snapshots. The training 
sessions were taught by Dr. Sam Stringfield of Tulane 
University, who had experience with the Stalling technique. 
The research teams viewed the videotapes as if they were 
actually in a classroom situation and Dr. Stringfield 
stopped the tape at the appropriate time intervals, hence 
simulating the actual classroom snapshot experience. After 
completing several trial situations, the videotape was 
replayed and discussed to clear up any questions on 
gathering the observational data. This training enhanced 
the reliability and validity of the data collected during 
this phase of the study, because it ensured a consistent 
methodology for data collection.
Data Collection
Eight pairs of schools participated in the study. Each 
school was visited by a two person research team for three 
full school days in both the fall and the spring of the 
school year. The educational technology questionnaires
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(ETQ) were administered during the spring visit. They were 
disseminated upon arrival and collected before departing on 
the third day.
During each three day visit, the research team devised 
a classroom observational schedule which included 12 
classroom visits per observer, such that each observer 
visited every third-grade class for at least one class 
period each day of the visit. Other classrooms were 
scheduled for observation as time permitted, such that more 
non-third grade classes were observed in schools with two 
third-grades than schools with three or four third-grades. 
No school in the study contained more than four third-grade 
sections. Observations were scheduled during the three days 
such that each third grade class was observed during every 
hour listed as an academic period. Hours which were not 
listed on the school schedule as academic (e.g., physical 
education, home room, recess, lunch, music) were not coded. 
The total time spent gathering data with the CS observation 
system during the two three-day visits (fall and spring) 
yielded aprroximately 36 hours of classroom observation time 
for each school. Approximately 550 person hours were spent 
in classroom observation, with 60 percent of that time being 
spent in third-grade classrooms.
Observers used the Classroom Snapshot to document 
classroom behavior. This procedure involved recording what 
was occurring in the classroom every five minutes, for 45
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minutes. Data was simultaneously coded across four 
dimensions: activity (i.e., reading aloud, practice drill, 
discussion), adult involvement (i.e., teacher, aide), 
student involvement (i.e., ranges from individual to entire 
class), and materials used (i.e., textbook, chalkboard, 
projector). Observers were instructed not to code behaviors 
during times between periods, but to code one minute after 
any designated academic time begins (e.g. one minute after 
recess).
The 3-R's Test was administered by the research team on 
the morning of the third day of both the spring and fall 
visits. The test was administered by the research team 
members in order to ensure maximum control over the test- 
research situation. An administrator's manual designed and 
produced by Riverside Publishing Company containing the same 
instructions and explanations, was used by each test giver 
so as to maintain consistency in the test situation. Great 
care was taken to explain the use of computer-readable 
answer sheets to the students by the research team. Care 
was also taken to allay the children's concerns about the 
use of the test. They were told that the 3'R's test was 
being given to see "how much boys and girls in your school 
know," and not to test a particular student. The students 
were also assured that this test would not be reflected in 
their report cards. The students were given 40 minutes to
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take the test, and were given time warnings on what section 
they needed to be on according to the administration manual.
Summary
The methodology used for collecting the data in this 
study was. described in this chapter. Included, were 
descriptions of the sample design, the instruments and the 
materials designed and developed by the researcher. The 
procedures followed in conducting the research were 
explained in detail. The next chapter provides the results 
of the analyses performed on the data collected and the 
results of the tests of the hypotheses.
CHAPTER 4 
RESULTS
The purpose of the study was to identify educational 
technology variables that may affect student achievement in 
elementary schools. The level of analysis was the school 
unit and the fourteen schools examined had been paired prior 
to this study. Each pair of schools consisted of one 
"effective school" and one "ineffective school" based on the 
criteria described in Chapter 3. Dependent variables were 
the frequency of use of educational media, how educational 
media was used, type of teacher preparation in educational 
media (formal and informal), and years of teaching 
experience. The independent variable was "school 
effectiveness" as determined by the mean score on the Basic 
Skills Test for the third grade. The data were analyzed 
using SAS (SAS Institute, Inc. procedures, 1985) to provide 
answers to the questions raised by the investigator, and the 
computer output can be examined in Appendix C.
Data for the study were collected from fourteen 
elementary schools throughout the state of Louisiana. Table 
1 displays the demographic data including number of schools, 
number of students, rural/urban, and racial composition for 
the schools included in the study. As shown in Table 2, the 
total number of responses to the Educational Technology 
Questionnaire (ETQ) was 271. The total number of the 















1107 325 Urban 41
1210 439 Urban 37
1317 254 Urban 44
1409 207 Urban 40
2115 492 Urban 80
2206 461 Urban 65
3103 470 Urban 02
3211 663 Urban 00
4101 398 Rural 05
4204 273 Rural 10
6116 320 Rural 75
6213 317 Urban 72
7102 552 Rural 64




Teacher Response Rate by School 









1107 24 17 68
1210 26 16 62
1317 17 11 65
1409 20 18 90
2115 32 18 56
2206 33 25 76
3103 25 22 88
3211 38 2>. 76
4101 21 17 81
4204 15 10 67
6116 23 21 91
6213 26 20 77
7102 32 28 88
7208 22 19 86
Total 354 271 77
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from the ETQ for the fourteen schools involved in the study.
The results of the data analyses are presented in six 
sections. The first three sections present the results of 
the tests of the three hypotheses stated in this study. In 
the fourth section, a description of the correlation between 
classroom observational data (Classroom Snapshot) and 
achievement data is provided. The fifth section describes 
the correlation between the school scores on years of 
teaching experience and types of preparation (formal, 
informal). In the final section the results of the 
discriminant function analysis between "effective and 
ineffective schools" are summarized.
Paired t-tests
Hypothesis 1; "Effective schools" will use educational 
media in instruction more frequently than "ineffective 
schools".
To determine if "effective schools" used educational 
media more frequently than "ineffective schools", responses 
to the Educational Technology Questionnaire were examined. 
The variable, frequency of use, was operationalized by 
responses to: question number 18 - How often do you
utilize educational media in your lesson plans?; question 
number 19 - How often do you use educational media to teach 
a specific objective?; question number 20 - How often do you 
use educational media to entertain and occupy class time?;
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question number 25 - How often do you use instructional
television programs with your class?; question number 27 -
How often do you use videotapes in your class?; question 
number 30 - How often do you use 16mm films with your
class?; question number 31 - How often do you use filmstrips 
in your class?; . question number 32 - How often do you use 
record players, cassette recorders, and listening centers in 
your class?; question number 44 - How often are specific 
tasks assigned to students to complete on the computer?; 
and question number 48 - How often do you make
transparencies for utilization in your lessons?
The questionnaires were completed by the faculties of 
the fourteen schools. Teacher responses were categorized 
according to a Likert scale - 1) more than once a day; 2) 
once a day; 3)several times a week; 4) once a week; and 
5)never, and recoded for the data analysis in the reverse 
order for interpretability. In Table 3 are the results of 
the overall school means for each variable. The means are 
representative of the ordinal scale described above.
To determine if there were significant differences 
between the frequency of use of educational media in 
"effective and ineffective schools" a paired t-test was 
computed. A difference score, "effective school" mean minus 
the "ineffective school" mean, was computed for each pair, 
and paired t-tests conducted at an alpha level of .05. Table 
4 represents the results of the paired t-test analyses.
63
Table 3
Overall School Means and Standard Deviations for Frequency of Use
of Educational Media In "Effective and Ineffective Schools"
Effective Schools Ineffective Schools
Frequency of Standard Standard
Use Variables Mean Deviation Mean Deviation
Q1S Use of educational 
media In lesson plans 2.72 .51 2.55 .40
Q19 Use of educational 
media to teach a 
specific objective 2.88 .37 2.76 .42
Q20 Use of educational 
media to entertain 4.11 .35 4.10 .24
Q25 Use of instructional 
television 4.58 .38 4.45 .46
Q27 Use of videotapes 4.79 .21 4.71 .43
Q30 Use of 16mm films 4.46 .28 4.48 .31
Q31 Use of filmstrips 3.70 .30 3.81 .27
Q32 Use of record players, 
cassette recorders, 
and listening centers 2.99 .33 2.92 .41
Q44 Use of microcomputer 4.46 .35 4.39 .47
Q48 Use of transparencies 3.97 .44 3.51 .42
Table 4
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of Mean t PR >|
Use of educational media 
In lesson plans .17 .16 .94 .38
Use of educational media 
to teach a specific 
objective .12 .18 .70 .51
Use of educational media 
to entertain .01 .19 .08 .94
Use of instructional 
television .13 .19 .71 .50
Use of videotapes 00o• .13 .65 .54
Use of 16mm films -.02 .12 -.13 ,90
Use of filmstrips -.11 .10 -1.11 .31
Use of record players, 
cassette recorders, and 
listening centers .07 .06 1.00 .36
Use of microcomputer .07 .18 .43 .68
Use of transparencies .46 .14 3.41 .01*
* £ < .05
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Question number 48 (use of transparencies) was significantly 
different in "effective schools" (M=3.97) as compared to 
"ineffective schools" (M = 3.51), paired t(6) = 3.41, p < 
.01. This finding indicated "effective schools" use more 
transparencies than "ineffective schools". The comparisons 
between the other frequency of use variables, use of 
educational media in lesson plans, in teaching a specific 
objective, use to entertain, use of instructional
television, use of videotapes, use of 16mm films, use of
filmstrips, use of record players and cassette recorders,
and use of computers were not significant.
Hypothesis 2: "Effective schools" will exhibit the use of
educational media in qualitatively superior ways to 
"ineffective schools."
To assess the differences between "effective and
ineffective schools" on how educational media is used in the 
schools, data for eighteen variables were analyzed. The 
eighteen variables were represented by information obtained 
with the classroom observational snapshot and identified the 
kind of media used, how the media was used, and who used it. 
As seen in Table 5, an overall school mean was obtained for 
each classroom observational variable for "effective and 
ineffective schools". The reported means represent the mean 
percentage of time spent in each behavioral activity. The 
variables were: teacher interactive teaching with books,
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Table 5
Overall School Means and Standard Deviations for
School Observational Data Obtained From Classroom Snapshot
Effective Ineffective
Standard Standard
Variable Mean Deviation Mean Deviation
Teacher Interactive
with books 0.21 0.07 0.15 0.03
Teacher interactive
with audio visuals 0.13 0.06 0.11 0.05
Teacher Interactive
with no material 0.01 0.01 0.02 0.01
Teacher non-interactive
with books 0.01 0.01 0.01 0.02
Teacher non-interactive
with audio visuals 0.00 0.00 0.00 0.00
Teacher non-interactive
with no material 0.05 0.02 0.08 0.02
Teacher off-task
with books 0.02 0.01 0.02 0.01
Teacher off-task
with audio visuals 0.01 0.01 0.01 0.00
Teacher off-task
with no material 0.01 0.01 0.02 0.02
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Table 5 (Continued)
Overall School Means and Standard Deviations for




Mean Deviation Mean Deviation
All adults interactive
with books 0.23 0.08 0.18 0.05
All adults interactive
with audio visuals 0.18 0.06 0.14 0.05
All adults interactive
with no material 0.03 0.02 0.03 0.01
All adults non-interactive 
with books 0.23
All adults non-interactive 
with audio visuals 0.02
All adults non-interactive 




with audio visuals 0.01
All adults off-task




















teacher interactive teaching with audio-visuals, teacher 
interactive teaching with no material, teacher non­
interactive teaching with books, teacher non-interactive 
teaching with audio-visuals, teacher non-interactive 
teaching with no material, teacher off-task with books, 
teacher off-task with audio-visuals, teacher off-task with 
no material, all adults interactive teaching with books, 
all adults interactive teaching with audio visuals, all 
adults interactive teaching with no material, all adults 
non-interactive teaching with books, all adults non­
interactive teaching with audio visuals, all adults non­
interactive teaching with no material, all adults off-task 
with books, and all adults off- task with audio visuals, all 
adults off-task with no material.
To perform the paired t-tests, a difference score was 
computed by finding the difference between the overall 
school mean score for each variable for each pair of 
"effective and ineffective schools". Table 6 contains the 
results of the paired t-test analysis. There were 
significant differences between "effective and ineffective 
schools" on six of the eighteen variables. The positive 
significant differences indicated that "effective schools" 
exhibited that behavior more than "ineffective schools". 
The negative significant differences indicated that 
"ineffective schools" exhibited that behavior more than 
"effective schools". Teacher interactive with books was
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Table 6








with audio visuals 0.02
Teacher interactive




with audio visuals 0.00
Teacher non-interactive




with audio visuals 0.00
Teacher off-task




























of Mean t PR >|tj
All adults Interactive 
with books 0.05 0.02 2.51 0.05*
All adults Interactive 
with audio visuals 0.04 0.03 1.51 0.18
. All adults interactive 
with no material 0.00 0.01 0.26 0.80
All adults non-interactive 
with books 0.01 0.03 0.21 0.84
All adults non-interactive 
with audio visuals 0.00 0.01 0.37 0.72
All adults non-interactive 
with no material -0.03 0.01 -2.70 0.04*
All adults off-task 
with books 0.00 0.01 0.54 0.61
All ‘adults off-task 
with audio.visuals 0.00 0.003 1.12 0.30
All adults off-task 
with no material -0.07 0.03 -2.24 0.07
* £ < .05
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significantly different in "effective schools" (M=.21) as 
compared to "ineffective schools" (M = .15), paired t(6) = 
3.15, £  < .02. Teacher interactive with no material was
significantly different in "effective schools" (M =.01) as 
compared to "ineffective schools" (M = .02), paired t(6) = - 
2.44, £ < .05. Teacher non-interactive with no material was 
significantly different in "effective schools" (M=.05) as 
compared to "ineffective schools" (M = .08), paired t(6) = - 
2.74, £  < .03. All adults interactive with books was
significantly different in "effective schools" (M = .23) as 
compared to "ineffective schools" (M = .18), paired t(6) =
2.51, £  < .05. All adults non-interactive with no material
was significantly different in "effective schools" (M = .06) 
as compared to "ineffective schools" (M = .09), paired t(6) 
= -2.70, £ < .04. All adults off-task with no material
approached a significant difference between "effective 
schools" (M = .21) and "ineffective schools" (M = .28),
paired t(6) = -2.24, £ < .07.
Of the six variables, four variables had means that 
were greater in "ineffective schools" than "effective 
schools". These variables were teacher interactive teaching 
with no material, teacher non-interactive teaching with no 
material, all adults non-interactive teaching with no 
material, and all adults off-task with no material. The two 
variables that had means greater in "effective schools" than 
"ineffective schools" were teacher interactive teaching with
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books and adults interactive teaching with books.
Hypothesis Three: "Effective schools" will have better
prepared teachers where preparation means formal and 
informal training in educational media and teachers with 
more years of teaching experience than "ineffective 
schools".
To assess whether "effective schools" had better 
prepared teachers in the use of educational media and more 
years of teaching experience than "ineffective schools", 
responses from the Educational Technology Questionnaire were 
examined. The teacher preparation variables were: question 
number 4 - Level of education; question number 9 - Did you 
have an undergraduate course in utilization of audio visual 
materials?? question number 10 - Did you have a graduate 
course in utilization of audio visual materials?; question 
number 11 - Number of in-service programs in educational
media utilization you have attended; question number 38 
Availability of in-service programs on microcomputers; and 
question number 39 - Number of microcomputer in-service 
programs you have attended. The teacher experience variable 
was question number 6 - Years of teaching experience.
In Table 7 the school mean scores for each variable are 
listed. To determine if there were significant differences 
between teacher preparation in educational media and years
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Table 7
Overall School Means and Standard Deviations
for Teacher Preparation In Educational Media













Graduate course In 
educational media
Number of in-service 































of teaching experience between "effective and ineffective 
schools", a difference score between pairs was computed. The 
difference score was the "effective school" mean minus the 
"ineffective school" mean, and the paired t-test was 
conducted at the .05 alpha level. Table 8 represents the 
results of the paired t-test analyses. A difference for 
schools that consisted of teachers who had an undergraduate 
course in educational media approached statistical 
significance for "effective schools" (M = 1.32) as compared 
to "ineffective schools" (M = 1.24), paired t(6) = 2.11, £ < 
.08. There were no significant differences (£ > .05)
between "effective and ineffective schools" for the 
responses to the remaining items.
Correlations between school mean expanded standard score and 
classroom observational variables
The relationship between school mean expanded standard 
scores and classroom observational variables was assessed by 
computing a Pearson product-moment correlation between the 
eighteen classroom observational variables and the school 
mean expanded standard scores (ESS) on the 3-R1s post-test.
As shown in Table 9, the correlations between the ESS 
and the classroom observational variables were significant 
for one of the variables and approached significance for 
four of the variables at the .05 alpha level. The 
correlation between the ESS and all adults interactive
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Table 8
Faired £-Test Teacher Preparation In 




Mean t PR >|t|
Level of education -.07 .13 -.59 .58
Years of teaching 
experience -.08 .14 -.58 00m•
Undergraduate course 
In educational media .08 .04 2.11 .08
Graduate course in 
educational media .07 .05 1.50 .18
Number of in-service 
programs attended on 
educational media -.08 .13 -.58 .58
Availability of 
in-service programs 
on microcomputers .07 • U .63 .55
Number of microcomputer 
in-service programs 
attended .11 .39 .27 .80
Note. £ < .05
Table 9
Pearson r Correlation Between School Mean Expanded
Standard Score and Classroom Observational Variables
School Expanded 
Standard Score
Classroom Observational Variables I £
All adults Interactive 
teaching with audio visuals .48 .08
All adults interactive 
teaching with books -.20 .50
All adults Interactive 
teaching with no materials .03 .92
All adults non-interactive 
teaching with books .06 .83
All adults non-interactive 
teaching with audio visuals .24 .41
All adults non-interactive 
teaching with no material .24 .41
All adults off-task with 
audio visuals .46 .10
All adults off-task with 
books -.21 .48
All adults off-task with 
no material -.38 .18
Teacher interactive 
teaching with audio visuals .44 .12
Teacher interactive 
teaching with books -.17 .56
Teacher interactive 
teaching with no material .02 .93
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Table 9 (Continued)
Pearson r Correlation Between School Mean Expanded






teaching with audio visuals .51 .06
Teacher non-interactive 
teaching with books .57 .03*
Teacher non-interactive 
teaching with no material .13 .67
Teacher off-task with 
^audio visuals .46 .09
Teacher off-task with 
books -.19 .52
Teacher off-task with 
no material -.48 .08
£ < .05
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teaching with audio visuals approached significance, r = 
.48, £ < .08. The Pearson r coefficient for the
correlation between teacher non-interactive teaching with 
audio visuals approached significance, r = .51, £ < .06.
The correlation between teacher non-interactive teaching 
with books and ESS was significant, r = .57, £ < .03. The
Pearson correlation between teacher off-task with audio 
visuals and ESS was r = .46, £ < .09. The final
correlation approaching significance was between ESS and 
teacher off-task with no material, r = -.48, £ < .08.
Correlations between mean school scores on years of 
teaching experience and types of teacher preparation in
educational media
The relationship between school means on years of 
teaching experience and types of teacher preparation in
educational media was assessed by the significance of the 
correlation between the years of teaching experience and the 
four teacher preparation variables. As shown in Table 10, 
the correlation between years of teaching experience and the 
number of in-service programs teachers attended in 
educational media was the only correlation approaching 
significance. The Pearson r coefficient was r = .49,
£ < .07.
Discriminant function analysis
A direct discriminant function analysis was performed
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Table 10
Pearson r Correlation Between Years o£ Teaching Experience
and Teacher Preparation In Educational Media
Teacher Preparation In Educational Media
Years of 
Teaching Experience
Teachers having an undergraduate
course In educational media -.07 .82
Teachers having a graduate course
in educational media -.41 .15




in-service programs attended -.38 .18
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to determine whether certain variables could predict the 
membership of a school into the "effective or ineffective 
school" group. The predictor variables used were obtained 
from a stepwise regression analysis. The procedure selected 
a subset of quantitative variables in order to produce a 
good discriminant model. It is important to remember that 
when many significant tests are performed, each at a level 
of 5%, the overall probability of rejecting, at least one 
true null hypothesis is much larger than 5%. In order to 
choose the model that provided the best discrimination using 
the sample estimates, a moderate significance level of 10% 
was used to guard against estimating more parameters than 
can be reliably estimated with the given sample size. The 
stepwise selection procedure began with no variables in the 
model. At each step, if the variable in the model that 
contributes least to the discriminating power of the model 
as measured by Wilk's lambda fails to meet the criterion to 
stay (.15), then that variable was not added. Otherwise, the 
variable not in the model that contributes most to the 
discriminatory power of the model is entered. When all 
variables in the model meet the criterion to stay (.15), and 
none of the other variables meet the criterion to enter 
(.15), the stepwise selection process stops.
The predictor variables chosen for the model were two 
variables from the ETQ: question 48 (use of transparencies), 
question 9 (teachers having had an undergraduate course in
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educational media), and three variables from the CS: 
teacher interactive teaching with no material, teacher non­
interactive teaching with no material, and teacher off-task 
with no material. The criterion variable was school 
effectiveness, and the grouping was "effective or 
ineffective".
One discriminant function was calculated with a = (5) 
=15.92, £ < .007. The discriminant function accounted for
100% of the between group variability. As shown in the 
histogram in Table 11, the discriminant function maximally 
separated "effective schools" from "ineffective schools". 
Also, as seen in Table 12, the classification rate was 100%. 
If the group was "effective" it was correctly classified 
into the "effective group", if the group was "ineffective" 
it was correctly classified into the "ineffective group". 
The five predictors used in the discriminant function 
analysis successfully predicted group membership.
Summary
This chapter provided a report of the tests of 
hypotheses formulated by the investigator. Analyses of the 
data indicated that the frequency of use variable, use of 
transparencies, was greater for "effective schools" than 
"ineffective schools". Also, it was found that several 
variables on how educational media is used in the classroom 
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adults were more likely to teach interactively with books 
than in "ineffective schools". "Ineffective schools" were 
more likely to have teachers teaching interactively with no 
material, teachers and other adults exhibiting non­
interactive teaching with no material, and all adults off- 
task with no material more than "effective schools". 
Additionally, teachers who had taken an undergraduate course 
in educational media were found in "effective schools" more 
often than in "ineffective schools".
Additional analyses indicated that there was a 
correlation between teacher non-interactively teaching with 
books and ESS and that the predictor variables (use of 
transparencies, teachers having taken an undergraduate 
course in educational media, teacher interactive teaching
with no material, and teacher non-interactive teaching with
no material, and teacher off-task with no material)
successfully separated the schools into "effective and 
ineffective schools". The next chapter provides a 
discussion of the results, recommendations for further
research, and implications for classroom instruction.
CHAPTER 5
DISCUSSION AND RECOMMENDATIONS
The purpose of this study was to investigate ' the 
effects of educational technology on academic achievement in 
elementary schools. Another objective of the study was to 
determine if educational technology was a significant factor 
in differentiating between "effective schools" and 
"ineffective schools". It was hypothesized that "effective 
schools" use educational media in instruction more 
frequently than "ineffective schools". It was also 
expected that "effective schools" use educational media in 
qualitatively superior ways to "ineffective schools". In 
addition, it was predicted that "effective schools" would 
have better prepared teachers in educational media and 
teachers with more years of teaching experience than 
"ineffective schools". A discussion of the results 





Effects of frequency of use of educational media in 
"effective and ineffective schools”
The first hypothesis of this study stated that 
"effective schools" will use educational media more 
frequently than "ineffective schools". The differences in 
the overall school means were significant on the variable, 
use of transparencies. The "effective schools" did use 
transparencies more than "ineffective schools", and this 
finding supports the hypothesis. The other variables on 
frequency of use of other audio visual equipment including 
16mm films, filmstrips, video, instructional television, and 
microcomputers did not seem to differentiate between 
"ineffective and effective schools" on school achievement.
Schools demonstrating a greater use of audio visual 
materials do not necessarily indicate a gain in student 
achievement. Prior studies examined the effect of audio 
visual supported instruction on student achievement. Brum
(1980) compared students that had received instruction by 
the lecture method to students having received minimal 
lecture and heavy exposure to audio visual materials. He 
found that the two methods were equally successful with 
respect to grade point average. Results from a series of 
studies on the role of the computer in classroom instruction 
indicated content material was transmitted as effectively
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by the computer as by more conventional means (Paden, 
Dalgaard, and Barr, 1977), therefore, student performance 
was not significantly improved by computer use. It appears 
that frequency of use of educational media alone may not 
significantly improve student achievement.
Although frequency of use, in general, was not a 
significant variable, use of transparencies was. Overhead 
projectors and transparencies are more likely to be 
available in every classroom due to their inexpensive cost. 
It has been noted that in the past three decades overhead 
projection has become the most widely used audiovisual 
device in North American classrooms (Heinich, et.al., 1985). 
Research conducted by the Wharton Applied Research Center
(1981), found that more individuals decided to act on 
recommendations of presenters who used overheads than on the 
recommendations of presenters who did not. Additionally, it 
was found that presenters who used overheads were perceived 
as better prepared, more persuasive, more credible, and more 
interesting. Appropriate interactive use of transparencies 
appears to facilitate the transfer of information in 
instructional settings. Therefore, because of availability 
for use in the classroom and effectiveness of the medium, 
the use of transparencies in instruction may have 
contributed to greater student achievement.
Although overhead projection appears to be readily 
available in elementary school classrooms, other types of
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audio visual equipment and software was more frequently 
observed in laboratories and media centers. Students were 
most likely to be sent to resource classes and media centers 
to be instructed with other audio visual materials not found 
in the classrooms. Since the other types of audio visual 
materials did not significantly differentiate between 
"effective and ineffective schools", the findings might 
indicate that educational media used out of the classroom 
does not have an effect on student achievement.
Effects of how educational media is used in "effective and 
ineffective schools
The second hypothesis of the study stated that 
"effective schools" would use educational media in 
qualitatively superior ways than "ineffective schools". 
These findings were supported by two analyses. Paired t- 
tests were computed on the classroom observational variables 
for "effective and ineffective schools". Additionally, 
correlations between school mean expanded standard scores 
and classroom observational variables were analyzed. Six of 
the eighteen variables were significant in the paired t 
analysis. Teachers and other adults engaged in teaching 
were found to have similar results.
Teacher- and other adult- (i.e., teacher aides, student 
teachers, resource teachers, etc.) lead interactive teaching 
with books occurred significantly more in "effective
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schools" than "ineffective schools". This supports 
findings demonstrated by Stallings (1980), who found greater 
gains in student achievement in those schools where teachers 
were more involved in interactive teaching. Teacher lead 
interactive teaching with no materials was significantly 
different in "effective schools" than "ineffective 
schools". Teachers in "ineffective schools" used less 
materials in interactive teaching than teachers in 
"effec schools". From this study, it appears that 
teachers in "effective schools" use instructional time more 
interactively and are more likely to use media in the 
process than teachers in "ineffective schools". This 
finding indicates that the use of educational media may be a 
contributing factor in student achievement.
Teacher lead non-interactive methods with no use of 
material was significantly different in "effective schools" 
as compared to "ineffective schools". Non-interactive
teaching occurs when students are reading silently or doing 
seatwork, while the teacher is occupied with classroom
management (Stallings, 1980). The data analyses indicated
that "ineffective schools" engage more in this behavior than 
"effective schools". This supported Stallings'(1980)
finding that schools which exhibit high percentages of non­
interactive teaching do not fare academically as well as 
those schools with low percentages of time spent in non­
interactive teaching.
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Another significant finding is that ’’ineffective 
schools" display more off-task behavior than "effective 
schools". The correlation between percentage of time off- 
task is negatively related to achievement. The results 
support Stallings (1980) claim that time spent in off-task 
behaviors and non-interactive teaching should be minimized. 
More time spent in interactive teaching seems to increase 
the liklihood of student gain in achievement.
An important aspect of this study was the documentation 
of the use of educational media in Louisiana elementary 
schools. It appears that "effective schools" utilize 
educational media more interactively than "ineffective 
schools", and demonstrate less off-task behavior.
Effects of teacher preparation in educational media and 
years of teaching experience on "effective and ineffecive 
schools"
It was hypothesized that "effective schools" would have 
teachers with more formal and informal training in the use 
of educational media. Additionally, it was predicted that 
"effective schools" would have teachers with more years of 
teaching experience than "ineffective schools". The
number of teachers with formal undergraduate training in 
educational media approached significance in differentiating 
between "effective schools" and "ineffective schools". 
This finding was in contrast to the research conducted by
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Sayles (1976), who found that teachers were aware of media 
classes offered, but few had taken them. However, in a more 
recent study, Evertson, et.al., (1985) found that teachers 
who had formal pre-service preparation programs are more 
likely to be effective than those who do not have such 
training. The current study supports the latter finding, 
and seems to emphasize the importance of pre-service 
training.
There were no significant differences with respect to 
the evidence of formal or informal in-service training of 
teachers in educational media. However, the correlation 
between years of teaching experience and the number of in- 
service programs teachers attended in educational media 
approached significance. This could be attributed to the 
more years of teaching experience, the more opportunity for 
in-service training. Prior research (Leader and Null, 1974) 
found that teachers who had attended in-service training 
programs on the utilization of educational media were more 
likely to use certain media more than teachers who had not 
experienced training. However, in the current study teacher 
participation in in-service training was not found to be a 
significant factor in differentiating between "effective and 
ineffective schools".
In addition, number of years of teaching experience was 
not a significant variable in the current study. This 
supported Leader and Null's (1974) finding that sex, age,
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and experience of teachers does not affect the degree of 
utilization of audio visual materials. It is possible that 
certain elements contributed to the lack of significance of 
training and experience. In-service courses on the 
utilization of audio visual materials may not have been 
available, especially in some of the rural schools. Also 
with respect to years of experience, other research 
(Parramore, Davies, & MacGregor, 1986) found that a high
percentage of teachers with more than 10 years of experience 
in a school may be related negatively to school
effectiveness. It appears that years of experience and 
attendance of in-service classes or workshops may not 
contribute to school effectiveness.
Summary
The findings from this study indicate that
transparencies are used more frequently in "effective
schools" than "ineffective schools". Additionally, teacher- 
and adult-lead interactive teaching is demonstrated more 
often in "effective schools" than "ineffective schools". 
The effect of teachers who had taken an undergraduate course 
in educational media approached significance in 
differentiating between "effective and ineffective schools".
To further support the findings from the study a 
discriminant function analysis was computed. The results 
from the discriminant function analysis clearly
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differentiated membership in "effective and ineffective 
schools". The predictor variables used in this analysis 
were: teacher use of transparencies, teachers having had an
undergraduate course in educational media, teacher non­
interactive teaching with no material, and teacher off-task 
with no material. The primary variable that distinguished 
between "effective and ineffective schools" is the 
percentage of time spent in non-interactive teaching with no 
materials. This variable was evident more in "ineffective 
schools" than "effective schools" and supports prior 
research by Stallings (1980) that non-interactive teaching 
is evident in schools that don't exhibit gain in student 
achievement. Based on the results of this study, it can 
be assumed that materials must be available for use, 
teachers must have the expertise in the utilization of 
instructional materials, and they must use them.
Recommendations for Further Research
A number of recommendations for futher research can be 
generated from the results of this study. Recommendations 
include changes in the design of the study, modifications of 
the instruments used, and extensions of the present research.
Some of the findings of this research are exploratory, 
and as in any research there is a need for replication. The
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number of schools used in this study could have been 
enlarged giving a larger sampling frame and more 
generalizability to the study. The research on the 
frequency of use and quality of educational media could have 
been extended by conducting interviews with the individual 
teachers. These interviews could have expanded the data, on 
how and for what reasons the media was being utilized in the 
schools observed.
Additionally, enhancements and modifications to the 
questionnaire and classroom observation instruments could be 
developed to support further research questions. Utilizing 
instruments to gather more specific data from the schools on 
what subject areas and skills the educational media was used 
could provide better indications of the specific effect of 
media on student achievement. Since, the achievement tests 
used in the current study assessed only reading, language 
arts, and mathematics, other researchers might want to 
investigate the effect of educational media use on student 
achievement in other content areas. Another interesting 
aspect that this study didn't address is the assessment of 
student attitude towards educational media. In addition, 
the motivational effect educational media has on students 
could be examined.
Although the research teams actually recorded classroom 
behaviors, the area of productivity was not addressed and 
could lead to another area of research. Jamison, Suppes,
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and Wells (1974) suggested that as researchers we need to 
explore the potential of technology to reduce system costs 
through improved productivity. Cohen and Miller (1980) also 
suggest expanding research on the effects of technological 
methods on student performance. To further support this 
area of research the analyses should be conducted at the
classroom level, as well as the school level. With the
rising cost of education and budget cuts a universal 
problem, research of this nature could be valuable for
policy decisions related to budgeting allocations.
Another area worthy of exploration is the requirement 
to take an undergraduate course in educational media for 
teacher certification. This variable approached 
significance in this study and further exploration of the 
effect of pre-service training in the use of audio visual 
materials on school effectiveness might prove beneficial to 
educators responsible for making decisions about 
certification requirements.
Studies need to focus on how to integrate more 
interactive teaching into the schools and how to reduce 
wasted academic time. Research needs to be expanded to 
help identify the interactive teaching methods used by 
teachers in "effective schools" and how they can be taught 
to new teachers. This research would greatly enhance a
program to help develop more "effective schools".
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Based upon the results of this study, it appears that 
educational media may be related to student achievement. 
Schools that utilized educational media more often and used 
it interactively were characterized by higher levels of 
student achievement. In this study, overhead projection 
was the only medium that discriminated between "effective 
and ineffective schools", but further research should be 
conducted on the role other media play in the instructional 
process. The context in which the media is used should be 
examined in that differences in effectiveness related to 
whether the media is used in the classroom, laboratory, or 
media center may exist. Although the findings from this 
study suggest that use of educational media helps to 
differentiate between "effective and ineffective schools", 
it is apparent further research is necessary for a better 
understanding of the role educational media plays in the 
instructional process.
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At present, great emphasis has been placed on the role of 
educational media in effective teaching. The purpose of this 
questionnaire is to ascertain the role of educational media 
in your teaching methods. For purposes of this questionnaire 
educational media, educational technology, audio visual 
materials, and instructional technology are terms to be used 
interchangeably.
The information you give us on this questionnaire is completely 
confindential. Reports will be made with aggregate data, and no 
one person will be identified with his or her data. Please 
circle the response that is most appropriate for your situation.














1. High School and some college 
Bachelor's degree 
Master's degree 














6. Years of teaching experience:





5. More than 20









8. Present main teaching area:
1. English/Writing/Spelling/Reading
2. Mathematics
3. Social Studies/Science/ Health
4. All elementary subjects
5. Other ____________________________




10. I had a graduate level course in utilization of audio visual materials:
1. Yes
2. No
11. Since beginning teaching, I have attended this number of in- 
service programs in educational media utilization:
1. None
2. 1 to 2
3. 3 to 4
4. 5 to 6
5. 7 or more
12. Which of the audio visual equipment and/or facilities listed 
below are located in your school? (Circle each one that 






6. Sound (cassette)/Filmstrip Projector
7. 16mm Film Projector______8. 8mm projector
9. 8mm camera______
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10. Thermal Copier (ex. Thermafax) ______
11. Photocopy machine (ex. Xerox copier)______
12. Instamatic type camera______
13. Polaroid type camera ______
14. 35mm camera______
15. Photocopy stand for instamatic camera______
16. Photocopy stand for 35mm camera______
17. Audio tape recorder, cassette______
18. Audio tape recorder, cassette with sync______




23. Television (receiver or monitor)______
24. Closed-circuit television______
25. 1/2" VHS video tape recorder______
26. 1/2" Betamax video tape recorder______
27. 3/4' U Matic video tape recorder______
28. Video Camera ______
29. Videodisc player______
30. Production work area (laminator, copiers,etc.)______
31. Library work room______
13. Where is the audio visual equipment located in your school? 
(you may check more than one)
1. In the library
2. in the individual classroom
3. In the library and in the classrooms
4. In a media center
5. Other_______________________________






3. We don't have one
4. Other__________________________




16. Is there a person in your building assigned to and 
responsible for handling the audio visual materials?





17. If it is a classroom teacher , what percent of time is 
assigned to this task? ________________
18. How often do you utilize educational media in your lesson 
plans?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
5. Never
19. How often do you use educational media to teach a specific 
objective?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
5. Never
20. How often do you use educational media to entertain and 
occupy class time?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week5. Never
21. What subjects do you use educational media for? (You may 






22. What percentage of the students in your class use these materials?1. 75% or more2. 50% to 74%3. 25% to 49%4. 24% or less5. None
23. Of the students in your class, which group uses audio visual materials more?1. The highest achievers2. The middle achievers3. The low achievers4. They all use them equal amounts of time5. None
Ill
24. Do students in your class get to use audio visual materials 
for a reward? Ex: A student finishes his work, so he can go






25. How often do you use instructional television programs with 
your class?
1. More than once a day
2. Once a day
3. Several times a week
5. Never
26. Do you have television monitors in your school? If so, where?
1. in every class
2. only in the library
3. a monitor is shared between several classes
4. several key locations in the school
5. don't have any
6. other ____________________________
27. How often do you use videotapes in your class?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
5. never
28. Do you use a videotape recorder to tape instructional 
programs off of television?
1. yes
2. no
3. don't have the opportunity
4. don't have the equipment
29. Do you or the librarian do the videotaping of the 
instructional television programs?
1. I do all of the taping
2. The librarian does all of the taping
3. We both do the taping
4. I do it sometimes and the librarian does it the rest
4. Not applicable
30. How often do you use 16mm films with your class?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
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5. never
31. How often do you use filmstrips in your class?
1. More than once a week
2. Once a day
3. Several times a week
4. Once a week
5. never -
32. How often do you use record players, cassette recorders, and 
listening centers in your class?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
5. never




a. less than a hour/week
b. 1-3 hours/week
c. 3-5 hours/week
d. more than 5 hours/week
34. Do you do production work.with instamatic or 35mm cameras in 




a. less than one hour/week
b. 1-3 hours /week
c. 3-5 hours/week
d. more than 5 hours/week




36. Do you have a media production area in your school for 
students to utilize? (ex. darkroom, workroom etc.)
1. yes
2. no
3. a workroom in the library
4. Other
37. Do you know how to operate and utilize a microcomputer for 
classroom use?








39. How many microcomputer in-service programs have you taken?
1. 1-32. 4-6
3. 7-10
4. 10 or more
5. none




41. How many microcomputers do you have in your class?_______
42. How often do you use microcomputers with your class?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
5. never
43. How many of your students use microcomputers?
1. 75% or more
2. 50% to 74%
3. 25% to 49%
4. 24% or less
5. none
44. How often are specific tasks assigned to students to complete 
on the computer?
1. More than once a day
2. Once a day
3. Several times a week
4. Once a week
5. never




46. How many students in your class know how to operate a 
microcomputer?
1. 75% or more
2. 50% to 74%
114
3. 25% to 49%
4. 24% or less
5. none of the students
47. How many of your students have microcomputers at home?
1. 75% or more
2. 50% to 74%
3. 25% to 49%
4. 24% or less
5. none of the students
48. How often do you make transparencies for utilization in your
lessons?
1. More than once a day
2. Once a day
3.. Several times a week
4. Once a week
5. never
49. To what extent do you think that using educational media 
affects students' achievement?
1. It has a great deal of effect on students' achievement
2. It has substantial effect on students' achievement
3. It has some effect on students' achievement
4. It does not have much effect on students' achievement 
5 It has no effect at all
50. Is there a parish media center to obtain audio visual 
materials? ex. films, filmstrips etc.)
1. Yes
2. no





52. Who is responsible for maintenance and repair for the audio 
visual materials?
1. The school
2. Centralized parish media center
3. Other _____
53. The principal's attitudes toward educational media are:
1. Very supportive
2. Supportive
3. Doesn't express an opinion
4. Negative
5. None
54. In your opinion, is educational media important? Why or why
115
not?
55. What audio visual materials do you use most and why?
56. How do you think your students feel about using audio visual 
materials?
57. What audio visual materials would you like to have and for 
what purpose?
58. Do you think audio visual materials increase your students' 
achievement in school? If yes how?
59. Will your school purchase new audio visual materials you 











Number of Teachers in the classroom:
Number of aides in the classroom:
Number of volunteers present:
Number of parents/visitors present:
Others present: ._____
Mo._______ Day_______Yr. Day of week
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SCHOOL MEANS FOR FREQUENCY OF USE OF EDUCATIONAL MEDIA
IN "INEFFECTIVE AND EFFECTIVE SCHOOLS"
SAS
MEAN STANDARD MINIMUM MAXIMUM sto r.imcm SUM VARIANCE
DEVIATION VALUE VALUL OF MEAN
2.55096584 0.40428084 2.00000000 3.00000000 0.15280379 17.85676089 0.16344300
2.76349301 0.41604780 2.31578947 3.37500000 0.15725129 19.34445109 0.17309577
4.09541299 0.23982724 3.72727273 4.36000000 0.09064618 28.66789094 0.05751711
4.44605509 0.46110521 3.77777778 5.00000000 0.17428139 31.12238562 0.21261801
4.70592904 0.43170001 3.77777778 5.00000000 0.16316727 32.94150327 0.18636490
4.47720132 0.30533855 4.00000000 4.81250000 0.11540712 31.34040921 0.09323163
3.81018683 0.27005252 3.50000000 4.13043478 0.10207026 26.67130780 0.07292836
2.92370418 0.40640684 2.36363636 3.50000000 0.15360735 20.46592924 0.16516652
4.38558623 0.47268919 3.66666667 5.00000000 0.17865972 30.69910364 0.22343507
3.50679472 0.41722348 2.80000000 4.04000000 0.15769565 24.54756303 0.17407543
2.80987243 0.19012176 2.50000000 3.09090909 0.07185927 19.66910704 0.03614629
3.74818412 0.30536629 3.35294118 4.14285714 0.11541761 26.23728885 0.09324857
1.23974135 0.12356622 1.09090909 1.47058824 0.04670364 8.67818946 0.01526861
1.64271299 0.10831118 1.54545455 1.81250000 0.04093778 11.49899096 0.01173131
2.56799125 0.25436834 2.23529412 2.96153846 0.09614220 17.97593877 0.06470325
1.34687022 0.33285069 1.00000000 1.82352941 0.12580574 9.42809152 0.11078958
2.84338923 1.13737412 1.47619048 4.27272727 0.42988701 19.90372464 1.29361988
2.72100661 0.50817783 1.76470588 * 3.20000000 0.19207317 19.04704625 0.25824471
2.88854116 0.37373326 2.29411765 3.50000000 0.14125790 20.21978815 0.13967655
4.11057901 0.34919875 3.41176471 4.41666667 0.13198472 28.77405310 0.12193977
4.58481393 0.37835821 3.90000000 5.00000000 0.14300596 32.09369748 0.14315493
4.79324535 0.21374782 4.50000000 5.00000000 0.08078908 33.55271748 0.04568813
4.46149915 0.27688728 4.20000000 5.00000000 0.10465355 31.23049402 0.07666657
3.69849661 0.29561382 3.20000000 4.00000000 0.11173152 25.88947628 0.08738753
2.98810847 0.32995260 2.56250000 3.50000000 0.12471036 20.91675926 0.10886872
4.46207631 0.35440771 4.06666667 4.95652174 0.13395352 31.23453414 0.12560483
3.97052154 0.44008229 3.32142857 4.43750000 0.16633547 27.79365079 0.19367242
2.73285503 0.41635297 2.34482759 3.35000000 0.15736663 19.12998523 0.17334979
3.66530947 0.31000862 3.20000000 4.04166667 0.11717225 25.65716626 0.09610535
1.32079228 0.07966789 1.22222222 . 1.43750000 0.03011163 9.24554598 0.00634697
1.71200660 0.15787128 1.38888889 1.86363636 0.05966974 11.98404622 0.02492334
2.49080208 0.19411376 2.22222222 2.72413793 0.07336811 17.43561454 0.03768015
1.41566327 0.32857482 1.00000000 1.85714286 0.12418961 9.90964286 0.10796141





































SCHOOL MEANS FOR HOW EDUCATIONAL MEDIA IS USED
IN "INEFFECTIVE AND EFFECTIVE SCHOOLS"
SAS
VARIABLE N KEAN STANDARD MINIMUM MAXIMUM std rnnoR - SUM VARIANCE C.V.
DEVIATION VALUE VAI III 01 MIAN
IPTINTB 7 0.15069379 0.03474106 0.09886591 0.18682955 0.01313089 1.05485651 0.00120694 23.054
IPTIHTA 7 0.11276539 0.04812610 0.05691993 0.16698378 0.01818996 0.78935740 0.00231612 42.678
IPTINTN 7 0.02125275 0.01323498 0.00904548 0.04041610 0.00500235 0.14876923 0.00017516 62.274
IPTNONB 7 0.01313465 0.01931780 0.00000000 0.05572743 0.00730144 0.09194256 0.00037318 147.075
IPTNONA 7 0.00059268 0.00139941 0.00000000 0.00374813 0.00052893 0.00414877 0.00000196 236.115
1PTNONN 7 0.07962263 0.02021426 0.05308267 0.10883644 0.00764027 0.55735842 0.00040862 25.388
IPTORCB 7 0.0.1932210 0.01042031 0.00666671 0.03500490 0.00393851 0.13525469 0.00010858 53.930
1PTORCA 7 0.00581351 0.00409481 0.00000000 0.01149373 0.00154769 0.04069458 0.00001677 70.436
IPTOROR 7 0.02077972 0.01876594 0.00631951 0.06017629 0.00709286 0.14545807 0.00035216 90.309
IPAINTB 7 0.18102967 0.04576979 0.12543009 0.24392458 0.01729935 1.26720768 0.00209487 25.283
1 PAINTA 7 0.19321134 0.05432529 0.08175630 0.21270856 0.02053303 1.00247937 0.00295124 37.934
IPAINTN 7 0.03346305 0.01353612 0.01471107 0.05190935 0.00511617 0.23424136 0.00018323 40.451
IPANONB 7 0.22466369 0.02664461 0.19157484 0.26363470 0.01007072 1.57264583 0.00070994 11.860
IPANONA 7 0.01866619 0.01271677 0.00215765 0.03823779 0.00480649 0.13066330 0.00016172 68.127
IPANONN 7 0.08946085 0.02740128 0.05767711 0.13384636 0.01035671 0.62622593 0.00075083 30.629
IPAORCB 7 0.02018386 0.01145962 0.00666671 0.03525558 0.00433133 0.14128702 0.00013132 56.776
IPAORCA 7 0.00581351 0.00409481 0.00000000 0.01149373 0.00154769 0.04069458 0.00001677 70.436
IPAORGN 7 0.28350785 0.08729165 0.16520649 0.39473072 0.03299314 1.98455493 0.00761983 30.790
EPTINTB 7 0.21425313 0.06546198 0.13294044 0.33550872 0.02474230 1.49977188 0.00428527 30.554
EPTINTA 7 0.12822816 0.05515987 0.04913476 0.21332842 0.02084847 0.89759709 0.00304261 43.017
EPTINTN 7 0.01391245 0.00963154 0.00000000 0.02991754 0.00364038 0.09738718 0.00009277 69.230
EPTNONB 7 0.01079116 0.01161872 0.00000000 0.02789009 0.00439146 0.07553812 0.00013499 107.669
EPTNONA 7 0.00392260 0.00641726 0.00000000 0.01750711 0.00242550 0.02745820 0.00004118 163.597
EPTNONN 7 0.05403515 0.01630226 0.02957772 0.08061624 0.00616167 0.37824604 0.00026576 30.170
EPTORGB 7 0.02279879 0.01279889 0.00840530 0.04598633 0.00483752 0.15959153 0.00016381 56.138
EPTORGA 7 0.00952451 0.01194880 0.00000000 0.03249848 0.00451622 0.06667157 0.00014277 125.453
EPTORGN 7 0.01172483 0.00683092 0.00537904 0.02561687 0.00258184 0.08207380 0.00004666 58.260
EPAINTB 7 0.23264576 0.07519876 0.14026573 0.37521522 0.02842246 1.62852029 0.00565485 32.323
EPAINTA 7 0.17755874 0.05751617 0.12425047 0.26840886 0.02173907 1.24291121 0.00330811 32.393
EPAINTN 7 0.03490930 0.01828026 0.01782559 0.06939002 0.00690929 0.24436510 0.00033417 52.365
EPANONB 7 0.23123835 0.07336956 0.12714980 0.32143502 0.02773109 1.61866845 0.00538309 31.729
EPANONA 7 0.02213014 0.02270750 0.00132758 0.05843790 0.00858263 0.15491099 0.00051563 102.609
EPANONN 7 0.06210059 0.01584325 0.03809608 0.08228152 0.00598819 0.43470413 0.00025101 25.512
EPAORGB 7 0.02302262 0.01251579 0.00914898 0.04598633 0.00473052 0.16115832 0.00015665 54.363
EPAORGA 7 0.00952451 0.01194880 0.00000000 0.03249848 0.00451622 0.06667157 0.00014277 125.453
EPAORGN 7 0.20686999 0.05195973 0.10596366 0.26062342 0.01963893 1.44808994 0.00269981 25.117
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0 .3 8 2 3
0 .5 0 8 6
0 .9 3 9 0
0 .5 0 2 5
0 .5 3 8 3
0 .9 0 1 5
0 .3 0 9 0
0 .3 5 8 0
0 .6 7 9 3
0 .0 1 4 3























0 .01875739  
0 .00301169  
0 .00671338  
0 .00240063  
0 .00939996  
0 .00552583  
0.00330605  
0 .00839703  
0 .02060979  
0.02275581  
0 .00597398  
0 .03179790  
0 .00927019  
0.01015015  
0.00529263  





-0 .0 0 7 3 9 0 2 9
-0 .0 0 2 3 9 3 9 9
0 .00332992
-0 .0 2 5 5 8 7 9 8
0 .00397669
0.00371100






-0 .0 2 7 3 6 0 2 6
0 .00283876
0.00371100
-0 .0 7 6 6 3 7 8 6
T PR>|TI
3 .1 5 0 .0 1 9 9
0 .8 2 0 .9 9 1 3
2 .9 9 0 .0 5 0 7
0 .3 5 0 .7 3 9 0
1 .3 8 0 .2 1 5 9
2 .7 9 0 .0 3 3 8
0 .6 3 0 .5 5 2 9
1 .1 2 0 .3 0 9 6
1 .0 8 0 .3 1 9 7
2 .5 1 0 .0 9 6 2
1 .51 0 .1 8 1 9
0 .2 6 0 .8 0 0 5
0 .2 1 0 .8 9 2 8
0 .3 7 0 .7 2 1 5
•2 .70 0 .0 3 5 8
0 .5 9 0 .6 0 7 7
1 .1 2 0 .3 0 9 6
•2 .29 0 .0 6 6 0
M!<0M
PAIRED-COHPARISONS T TEST HYPOTHESIS THREE
VARIABLE N MEAN STD ERROR T PR>|T|
OF MEAN
NQ4 7 -0.077017110 0.129931(30 - 0 .5 9  0 .5 7 5 0
NQ6 7 -0 .082871(66 0 .14292335  -0 .5 8  0 .5 8 3 1
NQ9 7 0 .08105093  0 .03833199  2 .1 1  0 .0 7 8 9
NQ10 7 0 .06929361  0 .04613161  1 .5 0  0 .1 8 3 8
NQ11 7 -0 .0 7 7 1 8 9 1 8  0 .13215259  -0 .5 8  0 .5 8 0 4
NQ3B 7 0 .06879305  0 .1 0 9 3 6 1 3 0  0 .6 3  0 .5 5 2 5























CORRELATIONS TOT WITH ACIIILVLHENT SCORES
N MEAN STD DEV SUM MINIMUM
14 0.16038504 0.05662643 2.24539058 0.08175630
14 0.20683771 0.06552928 2.89572797 0.12543009
14 0.03418618 0.01547128 0.47860646 0.01471107
14 0.22795102 0.05313948 3.19131428 0.12714980
14 . 0.02039816 0.01777223 0.28557429 0.00132758
14 0.07578072 0.02576682 1.06093006 0.03809608
14 0.00766901 • 0.00879444 0.10736615 0.00000000
14 0.02160324 0.01162230 0.30244534 0.00666671
14 0.24518892 0.07965051 3.43264488 0.10596366
14 0.12049675 0.05037493 1.68695448 0.04913476
14 0.18247346 0.06018723 2.55462839 0.09886591
14 0.01758260 0.01175443 0.24615640 0.00000000
14 0.00225764 0.00478497 0.03160697 0.00000000
14 0.01196291 0.01536293 0.16748068 0.00000000
14 0.06682889 0.02207992 0.93560446 0.02957772
14 0.00766901 0.00879444 0.10736615 0.00000000
14 0.02106044 0.01135671 0.29484623 0.00666671
14 0.01625228 0.01435779 0.22753187 0.00537904
14 98.72444077 3.36126190 1382.14217074 91.34482759
PEARSON CORRELATION COEFFICIENTS /  PROB > |R| UNDER H0:RHO=O /  N = 14
PERAINTA PERAINTB PERAINTN PERANONB PERANONA PERANONN PERAORGA PERAORCB PERAORCN PERTINTA PERTINTB 1
0.48015 -0 .19566 0.03093 0.06401 0.23941 0.23973 0.46241 -0.20641 -0.38101 0.43529 -0 .17073
0.0823 0.5026 0.9164 0.8279 0.4097 0.4091 0.0959 0.4789 0.1789 0.1198 0.5595
PERTNONB PERTNONN PERTORGA PERTORGB PERTORCN
0.57162 0.12638 0.46241 -0.18741 -0 .48226




































CORRELATIONS HYPOTHESIS THREE WITH EXPERINCE 
STO DEV SUM



















PEARSON CORRELATION COEFFICIENTS /  PROB > |R | UNDER H0:RH0=0 /  N
09 010 011 . 039
*  in
06 -0 .06559  -0 .90718 0.99113 -0 .37759  
0.8237 0.1985 0.0795 0.1832
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS ONE
STEPWISE DISCRIMINANT ANALYSIS
111 OBSERVATIONS 10 VARIABLE(S) IN THE ANALYSIS
2 CLASS LLVELS 0  VARIABLE!S} WILL BE INCLUDED
THE HETHOD(S) FOR SELECTING VARIABLES WILL BE: 
STEPWISF
SIGNIFICANCE LEVEL TO ENTER = 0 .1 5 0 0  
SIGNIFICANCE LEVEL TO STAY = 0 .1 5 0 0
CLASS LEVEL INFORMATION
OUTLIER FREQUENCY PROPORTION
EFFECTIVE 7 0 .5 0 0 0 0 0
INEFFECTIVE 7 0 .5 0 0 0 0 0
CLASS MEANS
VARIABLE EFFECTIVE INEFFECTIVE
Q18 2 .7 2 1 0 1 2 .5 5 0 9 7
Q19 2.888511 2 .7 6 3 4 9
Q20 U .11058 4 .0 9 5 4 1
Q25 . 58U81 4 .4 4 6 0 6
Q27 •I.7 9 3 2 5 4 .7 0 5 9 3
Q30 ■ <1.46150 4 .4 7 7 2 0
Q31 3 .6 9 8 5 0 3 .8 1 0 1 9
Q32 2 .9 8 8 1 1 2 .9 2 3 7 0
Q44 4 .4 6 2 0 8 4 .3 8 5 5 9
048 3 .9 7 0 5 2 3 .5 0 6 7 9
STANDARD DEVIATIONS
VARIABLE TOTAL SAMPLE W ITHIN CLASS
Q18 0 .4 4 9 9 0 0 0 .4 5 9 1 n
Q19 0 .3 8 5 4 4 3 0 .3 9 5 4 5 7
Q20 0 .2 8 7 9 0 3 0 .2 9 9 5 4 7
Q25 0 .4 1 1 5 6 6 0 .4 2 1 7 6 6
Q27 0 .3 3 0 3 8 5 0 .3 4 0 6 2 7
Q30 0 .2 8 0 1 4 4 0 .2 9 1 4 6 0
Q31 0 .2 7 8 1 2 0 0 .2 8 3 1 2 2
Q32 0 .3 5 7 2 0 4 0 .3 7 0 1 5 9
Q44 0 .4 0 3 3 2 4 0 .4 1 7 7 5 6
Q48 0 .4 7 7 1 0 2 0 .4 2 8 8 0 5
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS ONE 
STEPWISE DISCRIMINANT ANALYSIS 
l WITHIN-STANDARDIZED CLASS MEANS
VARIABLE EFFECTIVE INEFFECTIVE
Q18 . 0.185158 -.185158









TOTAL- STANDARDIZED CLASS MEANS












Q18 019 020 025 027 Q30 Q31 Q32 044 Q48
018 1.000 0 .875 0.021 0.306 0.441 0.087 0.306 0.525 0.205 0.396
Q19 0.875 1.000 0.365 0.289 0.423 0.244 0.446 0.607 0.174 0.474
020 0.021 0.365 1.000 • -0 .2 0 5 0.071 -0 .0 5 9 0.170 0.251 0.203 0.189
Q25 0.306 0.289 -0 .2 0 5 1.000 0.748 0.064 0.368 0 .470 0.350 0.259
027 0.441 0.423 0.071 0.748 1.000 0.049 0.484 0.652 0.571 0.436
030 0.087 0.244 -0 .0 5 9 0.064 0.049 1.000 0.377 0.394 -0 .2 9 8 -0 .0 4 6
Q31 0.306 0.446 0.170 0.368 0.484 0.377 1.000 0.823 0.423 -0 .0 1 8
032 0.525 0.607 0.251 0.470 0.652 0.394 0.823 1.000 0.546 0.249
Q44 0.205 0.174 0.203 0.350 0.571 -0 .2 9 8 0.423 0.546 1.000 0.150
Q48 0.396 0.474 0.189 0.259 0.436 -0 .0 4 6 -0 .0 1 8 0.249 0.150 1.000 127
STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS ONE 
STEPWISE DISCRIMINANT ANALYSIS 
POOLED WITHIN CLASS CORRELATIONS
Q18 Q19 Q20 Q25 Q27
Q I8  1 .0 0 0  0 .8 7 2  0 .0 1 6  0 .2 8 2  0 .4 2 6
Q19 0 .8 7 2  1 .0 0 0  0 .3 6 6  0 .2 6 7  0 .4 0 9
Q20 0 .0 1 6  0 .3 6 6  1 .0 0 0  -0 .2 1 4  0 .0 6 8
Q25 0 .2 8 2  0 .2 6 7  -0 .2 1 4  1 .0 0 0  0 .7 4 3
Q27 0 .4 2 6  0 .4 0 9  0 .0 6 8  0 .7 4 3  1 .0 0 0
Q30 0 .0 9 4  0 .2 9 3  -0 .0 5 9  0 .0 7 0  . 0 .0 5 4
Q31 0 .361  0 .4 9 9  0 .1 8 0  0 .4 2 0  0 .5 2 9
Q32 0 .5 1 9  0 .6 0 3  0 .2 4 9  0 .4 6 3  0 .6 4 8
Q44 0 .1 9 1  0 .1 6 1  0 .2 0 1  0 .3 3 9  0 .5 6 5
Q48 0 .3 5 1  0 .4 5 7  0 .2 0 3  0 .2 0 1  0 .4 2 8
Q30 Q31 Q32 044 Q48
0 .0 9 4 - 0 .361 0 .5 1 9 0 .1 9 1 0 .3 5 1
0 .2 5 3 0 .4 9 9 0 .6 0 3 0 .1 6 1 0 .4 5 7
-0 .0 5 9 0 .1 8 0 0 .2 4 9 0 .2 0 1 0 .2 0 3
0 .0 7 0 0 .4 2 0 0 .4 6 3 0 .3 3 9 0 .2 0 1
0 .0 5 4 0 .5 2 9 0 .6 4 8 0 .5 6 5 0 .4 2 8
1 .0 0 0 0 .3 7 9 0 .3 9 9 -0 .2 9 7 -0 .0 3 7
0 .3 7 9 1 .0 0 0 0 .8 6 6 0 .4 5 6 0 .1 0 3
0 .3 9 9 0 .8 6 6 1 .0 0 0 0 .5 4 2 0 .2 3 4
-0 .2 9 7 0 .4 5 6 0 .5 4 2 1 .0 0 0 0 .1 1 7
-0 .0 3 7 0 .1 0 3 0 .2 3 4 0 .1 1 7 1 .0 0 0
%
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS ONE
STEPWISE SELECTION: STEP 1
%
STATISTICS FOR ENTRY, DT = 1 , 12
VARIABLE R **2 F PROB > F TOLERANCE
Q18 0 .0 3 8 5 0 .4 8 0 0 .5 0 1 6 1 .0 0 0 0
Q19 0 .0 2 8 3 0 .3 5 0 0 .5 6 5 1 1 .0 0 0 0
Q20 0 .0 0 0 7 0 .0 0 9 0 .9 2 6 1 1 .0 0 0 0
Q25 0 .0 3 0 6 0 .3 7 9 0 .5 4 9 7 1 .0 0 0 0
Q27 0 .0 1 8 8 0 .2 3 0 0 .6 4 0 2 1 .0 0 0 0
Q30 0 .0 0 0 8 0 .0 1 0 0 .9 2 1 4 1 .0 0 0 0
Q31 0 .0 4 3 4 0 .5 4 5 0 .4 7 4 7 1 .0 0 0 0
Q32 0 .0 0 8 8 0 .1 0 6 0 .7 5 0 4 1 .0 0 0 0
Q44 0 .0 0 9 7 0 .1 1 7 0 .7 3 7 9 1 .0 0 0 0
Q48 0 .2 5 4 3 4 .0 9 3 0 .0 6 5 9 1 .0 0 0 0
VARIABLE Q48 WILL BE ENTEREO
THE FOLLOWING VARIABLE!S) HAVE BEEN ENTERED:
Q48
MULTIVARIATE STATISTICS
WILKS’ LAMBDA " =  0.745652116 F (1 ,1 2 )  = 4 .0 9 3  PROB > F = 0 .0 6 5 9
P IL L A I'S  TRACE = 0 .2 5 4 3 4 8  F (1 ,1 2 )  =  4 .0 9 3  PROB > F = 0 .0 6 5 9
AVERAGE SQUARED CANONICAL CORRELATION = 0 .2 5 4 3 4 7 5 4
1, 12 
PROB > F 
0 .0 6 5 9
NO VARIABLES CAN BE REMOVED
STEPWISE SELECTION: STEP
STATISTICS FOR REMOVAL, DF = 
VARIABLE R * '2  F
Q48 0 .2 5 4 3  4 .0 9 3
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS ONE
STEPWISE SELECTION: STEP 2
STATISTICS FOR ENTRY, DF = 1, 11
PARTIAL- /
VARIABLE R**2 F PROB > F TOLERANCE
Q18 0.0000 0.000 0.9880 0.8K31
Q19 0.0086 0.096 0.7629 0.7756
Q20 0.0065 0.072 0.79<I0 0.9691
Q25 0.0028 0.031 0.8636 0.9328
Q27 0.0113 0.126 0.7297 0.8102
Q30 0.0000 0.000 0.9827 0.9979
Q31 0.0533 0.620 0 . *1*178 0.9997
Q32 0.00111 0.016 0.9018 0.9382
Q99 0.0007 0.008 0.9310 0.9775
NO VARIABLES CAN BE ENTERED




VARIA8LE NUMBER PARTIAL F- PROB > WILKS' PROB < CANONICAL PROB >
STEP ENTERED REMOVED IN R**2 STATISTIC F LAMBDA LAMBDA CORRELATION ASCC
1 Q98 1 0.25*13 <1.093 0.0659 0.79565296 0.0659 0.25<I3<I75<I 0.0659
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO
STEPWISE DISCRIMINANT ANALYSIS
14 OBSERVATIONS 18 VAIt I API K  ^ ) IN THE ANALYSIS
2 CLASS LEVELS 0 VAUIAULU3 ) WILL BE INCLUDED
1HE METHOD!S) FOR SELECTING VARIABLES WILL BE: 
STEPWISE
SIGNIFICANCE LEVEL TO ENTER = 0 .1 5 0 0  
SIGNIFICANCE LEVEL TO STAY = 0 .1 5 0 0
CLASS LEVEL INFORMATION •
OUTLIER FREQUENCY PROPORTION
EFFECTIVE 7 0 .5 0 0 0 0 0
INEFFECTIVE 7 0 .5 0 0 0 0 0
CLASS MEANS
VARIABLE EFFECTIVE INEFFECTIVE
PERTINTB 0 .2 14253 0 .1 5 0 6 9 4
PERTINTA 0 .1 2 8 2 2 8 0 .1 1 2 7 6 5
PERTINTN 0 .0 1 3 9 1 2 0 .0 2 1 2 5 3
PERTNONB 0.010791 0 .0 1 3 1 3 5
PERTNONA 0 .0 03923 0 .0 00593
PERTNONN 0 .0 5 4 0 3 5 0 .0 79623
PERTORGB 0.0 2 2 7 9 9 0 .0 1 9 3 2 2
PERTORGA 0 .0 0 9 5 2 5 0 .0 0 5 8 1 4
PERTORGN 0 .0 1 1 7 2 5 0 .0 2 0 7 8 0
PERAINTB 0 .2 3 2 6 4 6 0 .1 8 1 0 3 0
PERAINTA 0 .1 7 7 5 5 9 0 .143211
PERAINTN 0 .0 3 4 9 0 9 0 .0 33463
PERANONB 0 .2 3 1 2 3 8 0 .2 2 4 6 6 4
PERANONA 0 .0 2 2 1 3 0 0 .0 1 8 6 6 6
PERANONN 0.062101 0 .089461
PERAORGB 0.023023 0 .02 0 1 8 4
PERAORGA 0 .0 0 9 5 2 5 0 .0 05814
PERAORGN 0 .2 0 6 8 7 0 0 .2 8 3 5 0 8
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO 
STEPWISE DISCRIMINANT ANALYSIS 
STANDARD DEVIATIONS
VARIABLE TOTAL SAMPLE W ITHIN CLASS
PERTINTB O.OfiOl : / 0.1)52403
PERTINTA 0 .0 5 U J /9 0 .0 5 1 7 6 3
PERTINTN 0 .0 1 1 7  94 0 .0 1 1 5 7 4
PERTNONB ■ 0 .0 1 5 3 0 3  * 0 .0 1 5 9 4 0
PERTNONA 0 .0 0 4 7 8 5 0 .0 0 4 6 4 4
PERTNONN 0 .0 2 2 0 8 0 0 .0 1 8 3 6 3
PERTORGB 0 .0 1 1 3 5 7 0 .0 1 1 6 7 0
PERTORGA 0 .0 0 8 7 9 4 0 .0 08931
PERTORGN 0 .0 1 4 3 5 8  • 0 .0 14121
PERAINTB 0 .0 6 5 5 2 9 0 .0 6 2 2 4 8
PERAINTA 0 .0 5 6 6 2 6 0 .0 5 5 9 4 3
PERAINTN 0 .0 1 5 4 7 1 0 .0 1 6 0 8 4
PERANONB 0 .0 5 3 1 1 9 0 .0 5 5 1 9 5
PERANONA 0 .0 1 7 7 7 2 0 .0 1 8 4 0 3
PERANONN 0 .0 2 5 7 0 7 0 .022381
PERAORGB 0 .0 1 1 6 2 2 0 .0 1 1 9 9 9
PERAORGA 0 .0 0 8 7 9 4 0 .0 08931
PERAORGN 0.079651 0 .0 7 1 8 3 2
WITH IN-STANDARD IZEI) CLASS MEANS
VARIABLE EFFECTIVE INEFFECTIVE
PERTINTB 0 .6 0 6 4 4 4 -.6 0 6 4 4 4
PERTINTA 0 .1 4 9 3 6 3 -.1 4 9 3 6 3
PERTINTN -.3 1 7 0 9 3 0 .3 1 7 0 9 3
PERTNONB -.0 7 3 5 « l9 0 .0 7 3 5 0 9
PERTNONA 0 .3 5 8 4 9 3 -.3 5 8 4 9 3
PERTNONN -.6 9 6 7 2 3 0 .6 9 6 7 2 3
PERTORGB 0 .1 4 8 9 5 4 -.1 4 8 9 5 4
PERTORGA 0 .2 0 7 7 4 9 - .2 0 7 7 4 9
PER10RGN -.3 2 0 6 1 1 0 .3 20611
PERAINTB 0 .4 1 4 5 9 8 - .4 1 4 5 9 8
PERAINTA 0 .3 0 6 9 4 3 - .3 0 6 9 8 3
PERAINTN 0 .0 4 4 9 9 9 -.0 4 4 9 5 9
PERANONB 0 .0 5 9 5 9 8 -.0 5 9 5 5 8
PERANONA 0 .0 9 4 1 1 3 - .0 9 4 1 1 3
PERANONN -.6 1 1 2 3 2 0 .6 1 1 2 3 2
PERAORGB 0 .1 1 8 2 8 8 -.1 1 8 2 8 8
PERAORGA 0 .2 0 7 7 4 9 -.2 0 7 7 4 9
PERAORGN -.5 3 3 4 9 3 0 .5 3 3 4 5 3 132





PERTINTA 0.153477 -.14147 /
PERTINTN — .31 **230 0.312235
PERTNONB -.0 /6271 0.076271
PERTNONA 0.347956 * -.347956










PERAORGB 0. *22125 -.122125
PERAORGA 0.1 10986 -.210986
PERAORGN -.'81088 0.481088
TOTAL SAMPLI CORRELATIONS
PERTINTB PERTINTA PERTINTN PERTNONB PERTNONA PERTNONN PERTORGB PERTORGA PERTORGN
PERTINTB 1.000 0.188 0.046 -0.436 -0.139 -0.697 0.713 0.077 -0.389
PERTINTA 0.188 1.000 0.254 Q.202 0.309 -0.095 0.077 0.367 -0.171
PERTINTN 0.046 0.254 1.000 -0.230 -0.096 -0.099 0.196 -0.094 -0.296
PERTNONB -0.436 0.202 -0.230 1.000 0.233 0.414 -0.375 0.257 -0.037
PERTNONA -0.139 0.309 -0.096 0.233 1.000 -0.243 -0.032 0.707 0.172
PERTNONN -0.697 -0.095 -0.099 0.414 -0.243 1.000 • -0 .528 -0.047 0.156
PERTORGB 0.713 0.077 0.196 -0.375 -0.032 -0.528 1.000 0.242 -0.211
PERTORGA 0.077 0.367 -0.094 0.257 0.707 -0.047 0.242 1.000 0.172
PERTORGN -0.389 -0.171 -0.296 -0.037 0.172 0.156 -0.211 0.172 1.000
PERAINTB 0.970 0.167 0.163 -0.403 -0.140 -0.678 0.806 0.124 -0 .340
PERAINTA 0.196 0.870 0.270 0.140 0.406 -0.304 -0.112 0.177 -0.255
PERAINTN 0.475 * 0.428 . 0.744 -0.220 -0.016 -0.401 0.221 -0.042 -0.376
PERANONB -0.175 -0.599 -0.135 -0.045 -0.214 -0.015 0.021 -0.194 -0.257
PERANONA -0.383 -0.159 0.101 -0.100 0.508 -0.198 -0.149 -0.110 0.010
PERANONN -0.674 -0.030 -0.087 0.494 -0.209 0.976 -0.553 0.046 0.085
PERAORGB 0.686 0.014 0.246 -0.391 -0.041 -0.520. 0.993 0.231 -0.209
PERAORGA 0.077 0.367 -0.094 0.257 0.707 -0.047 0.242 1.000 0.172
PERAORGN -0.718 -0.437 -0.400 0.196 -0.145 0.671 -0.600 -0.225 0.687
STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO
STEPWISE DISCRIMINANT ANALYSIS
i TOTAL SAMPLE C'lRREIATIONS
PERAINTB PERAINTA PERAINTN PERANONB PERANONA PERANONN PERAORGB PERAORGA PERAORGW
PERTINTB 0.970 0.196 0 .675 -0 .1 7 5 -n . v n -0 .676 n.686 0.077 -0 .7 1 8
PERTINTA 0.167 0.870 0.628 -0 .5 9 9 -•i. T V -0 .030 0.016 0.367 -0 .6 3 7
PERTINTN 0.163 0.270 0.766 -0 .1 3 5 0 . till -0 .087 0.266 -0 .0 9 6 -0 .6 0 0
PERTNONB -0 .603 0.160 -0 .2 2 0 -0 .0 6 5 -0 .1 0 0 0.696 -0 .391 0.257 0.196PERTNONA -0 .1 6 0 0.606 -0 .0 1 6 -0 .2 1 6 0.508 -0 .2 0 9 -0 .061 0.707 -0 .1 6 5PERTNONN -0 .6 7 8 -0 .3 0 6 -0 .601 -0 .0 1 5 -0 .1 9 8 0.976 -0 .5 2 0 -0 .0 6 7 0.671
PERTORGB 0.806 -0 .1 1 2 0.221 0.021 -0 .1 6 9 -0 .553 0.993 0.262 -0 .6 0 0PERTORGA 0.1Z6 0.177 -0 .0 6 2 -0 .1 9 6 -0 .1 1 0 0.066 0.231 1.000 -0 .2 2 5PERTORGN -0 .3 6 0 -0 .2 5 5 -0 .3 7 6 -0 .2 5 7 0.010 0.085 -0 .2 0 9 0 .172 0.687PERAINTB 1.000 . 0 .139 0.537 -0 .2 0 5 -0 .6 0 7 -0 .6 6 6 0.795 0.126 -0 .7 1 2PERAINTA 0.139 1.000 0.575 -0 .5 8 6 0.100 -0 .261 -0 .1 6 5 . 0.177 -0 .6 8 7PERAINTN 0.537 0.575 1.000 -0 .5 0 5 -0 .171 -0 .3 7 6 0.266 -0 .0 6 2 -0 .5 8 0
PERANONB -0 .205 -0 .5 8 6 -0 .5 0 5 1.000 0.286 0.036 0.058 -0 .1 9 6 -0 .0 6 7
PERANONA -0 ,6 0 7 0.100 -0 .171 0.286 1.000 -0 .256 -0 .1 3 9 -0 .1 1 0 -0 .0 0 2
PERANONN -0 .6 6 6 -0 .261 -0 .3 7 6 0.036 -0 .2 5 6 1.000 -0 .5 6 9 0 .066 0.575PERAORGB 0.795 -0 .1 6 5 0.266 0.058 -0 .1 3 9 -0 .5 6 9 1.000 0.231 -0 .5 8 6PERAORGA 0.124 0.177 -0 .0 6 2 -0 .1 9 6 -0 .1 1 0 0.066 0.231 1.000 -0 .2 2 5
PERAORGN -0 .7 1 2 -0 .6 8 7 -0 .5 8 0 -0 .0 6 7 -0 .0 0 2 0.575 -0 .5 8 6 -0 .2 2 5 1.000
POOLED WITHIN CLA'lS CORRELATIONS
PERTINTB PERTINTA PERTINTN PERTNONB PERTNONA PERTNONN PERTORGB PERTORGA PERTORGN
PERTINTB 1.000 0.122 0.282 -0 .671 -0 .6 3 2 -0 .5 6 9 0.758 -0 .0 5 3 -0 .2 6 5
PERTINTA 0.122 1.000 0.327 0.218 0.273 0.001 0.053 0.365 -0 .1 2 7PERTINTN 0.282 0.327 1.000 -0 .271 0.026 -0 .3 8 9 0.265 -0 .0 2 5 -0 .6 6 9PERTNONB -0 .671 0.218 -0 .271 1.000 0.282 0.660 -0 .3 6 9 0.282 -0 .0 6 7
PERTNONA -0 .6 3 2 0.273 0.026 0.282 1.000 -0 .0 3 5  • -0 .0 9 7 0.690 0.330
PERTNONN -0 .5 6 9 0.001 -0 .3 8 9 0.660 -0 .0 3 5 1.000 -0 .5 6 8 0.108 -0 .0 5 6
PERTORGB 0.758 0.053 0.265 -0 .3 6 9 -0 .0 9 7 -0 .5 6 8 1.000 0.215 -0 .171PERTORGA -0 .0 5 3 0.365 -0 .0 2 5 0.282 0.690 0.108 ■ 0 .215 1.000 0.266PERTORGN -0 .2 6 5 -0 .1 2 7 -0 .6 6 9 -0 .0 6 7 0.330 -0 .0 5 6 -0 .171 0.266 1.000
PERAINTB 0.977 0.113 0.362 -0 .6 0 7 -0 .3 3 8 -0 .5 9 2 0 .822 0 .039 -0 .2 3 9PERAINTA 0.030 0.875 0.616 0.176 0.330 -0 .151 -0 .1 7 3 0.117 -0 .1 6 9PERAINTN 0.536 0.626 0.806 -0 .2 1 7 -0 .0 3 6 -0 .6 6 6 0.217 -0 .0 5 6 -0 .381PERANONB -0 .251 -0 .6 1 8 -0 .121 -0 .0 6 0 -0 .2 5 5 0.030 0.011 -0 .216 -0 .2 5 0PERANONA -0 .5 2 7 -0 .1 7 8 0.162 -0 .0 9 2 0.508 -0 .1 7 2 -0 .1 6 8 -0 .1 3 6 0.066
PERANONN -0 .5 3 3 0 .070  ‘ -0 .3 3 7 0.562 -0 .013 0.967 -0 .5 6 6 0.205 -0 .121PERAORGB 0.766 -0 .0 0 6 0.306 -0 .3 8 5 -0 .0 9 6 -0 .5 6 0 0.993 0 .210 -0 .1 7 8PERAORGA -0 .053 0.365 -0 .0 2 5 0.282 0.690 0.108 0.215 1.000 0.266PERAORGN -0 .613 -0 .6 1 8 -0 .6 8 6 0.181 0.066 0.535 -0 .6 0 9 -0 .1 3 6 0.639
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO
STEPWISE Dl SCR IIII NAM I ANALYSIS
POOLED WITHIN CLASS CORRELATIONS
PERAINTB PERAINTA PERAINTN PERANONB PERANONA PERANONN PERAORGB PERAORGA PERAORGN
PERT1NTS 0.977 0.030 0.536 -0 .251 -0 .5 2 7 -0 .533 0.744 -0 .0 5 3 -0 .6 1 3
PERTINTA 0.113 0.875 0.426 -0 .6 1 1 -0 .1 7 8 0.070 -0 .0 0 6 0.345 -0 .4 1 8
PERTINTN 0.342 . 0.414 0.804 -0.1?1 0.142 -0 .3 3 7 0.306 -0 .0 2 5 -0 .6 8 6
PERTN0N8 -0 .4 0 7 0.174 -0 .2 1 7 -O.OU'l -0 .0 9 2 0.542 -0 .3 8 5 0.282 0.181
PERTNOHA -0 .3 3 8 0.330 -0 .0 3 6 -0 ;2 5 ’> 0.508 -0 .013 -0 .0 9 4 0 .690 0.044
PERTNONN -0 .5 9 2 -0 .151 -0 .4 6 6 0.03-1 -0 .1 7 2 0.967 -0 .5 6 0 0.108 0.535
PERTORCB 0.822 -0 .173 0.217 0.011 -0 .1 6 8 -0 .5 6 6 0.993 0 .215 -0 .6 0 9
PERTORGA 0.039 0.117 -0 .0 5 4 -0 .2 1 ’l -0 .1 3 6 0.205 0 .210 1.000 -0 .1 3 6
PERTORGM -0 .2 3 9 -0 .1 6 9 -0 .381 -0 .2 5 1 0.046 -0 .121 -0 .1 7 8 0.264 0.639
PERAINTD 1.000 0.011 0.567 -0 .2 5 4 -0 .493 -0 .5 7 8 0.820 0.039 -0 .6 4 2
PERAINTA 0.011 1.000 0.590 -0 .6 3 1 0.072 -0 .0 8 5 -0 .2 1 8 0.117 -0 .401
PERAINTN 0.567 0.590 1.000 -0 .5 1 'l -0 .1 7 7 -0 .4 1 6 0 .242 -0 .0 5 4 -0 .6 4 2
PERANONB -0 .254 -0 .6 3 8 -0 .5 1 0 i.oo-i 0 .280 0.086 0.051 -0 .2 1 4 -0 .0 1 7
PERANONA -0 .493 0.072 -0 .1 7 7 0 .2 B I 1.000 -0 .2 3 8 -0 .1 5 4 -0 .1 3 6 0.057
PERANONN -0 .5 7 8 -0 .0 8 5 -0 .4 1 6 o.or.5 -0 .2 3 8 1.000 -0 .5 7 9 0.205 0.415
PERAORCB 0.820 •0 .2 1 8 0.242 0.051 -0 .154 -0 .5 7 9 1.000 0 .210 -0 .6 0 8
PERAORGA 0.039 0.117 -0 .0 5 4 -0 .2 1 4 -0 .1 3 6 0.205 0.210 1.000 -0 .1 3 6
PERAORGN -0 .6 4 2 -0 .401 -0 .6 4 2 -0 .0 1 1 0.057 0.415 -0 .6 0 8 -0 .1 3 6 1.000
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO
STEPWISE SELECTION: STEP 1
STATISTICS FOR ENTRY, DF = 1 , 12
VARIABLE R*»2 F PROB > F TOLERANCE
PERTINTB 0 .3 0 0 2 5 .1 4 9 0 .0 4 2 5 i.n n n o
PERTINTA 0 .0 2 5 4 II .  3 1.' " .5 8 6 5 1 .0000
PERTINTN 0 .1 0 5 0 1 .4 0 8 0 .2 5 8 4 1 .0 0 0 0
PERTNONB 0 .0 0 6 3 0 .0 7 6 .  0 .7 8 8 0 1 .0 0 0 0
PERTNONA 0 .1 3 0 4 1 .7 9 9 0 .2 0 4 6 1 .0 0 0 0
PERTNONN 0 .3 6 1 6 6 .7 9 6 0 .0 2 2 9 1 .0 0 0 0
PERTORGB 0 .0 2 5 2 0 .3 1 1 0 .5 8 7 5 1 .0 0 0 0
PERTORGA 0 .0 4 7 9 0 .6 0 4 0 .4 5 2 0 1 .0 0 0 0
PERTORGN 0 .1 0 7 1 . 1 .4 3 9 0 .2 5 3 4 1 .0 0 0 0
PERAINTB 0 .1 6 7 0 ' 2 .4 0 6 0 .1 4 6 8 1 .0 0 0 0
PERAINTA 0 .0 9 9 1 1 .3 1 9 0 .2 7 3 1 1 .0 0 0 0
PERAINTN 0 .0 0 2 4 0 .0 2 8 0 .8 6 9 2 1 .0 0 0 0
PERANONB 0 .0 0 4 1 0 .0 5 0 0 .8 2 7 4 1 .0 0 0 0
PERANONA 0 .0 1 0 2 0 .1 2 4 0 .7 3 0 8 1 .0 0 0 0
PERANONN 0 .3 0 3 6 5 .2 3 0 0 .0 4 1 2 1 .0 0 0 0
PERAORGB 0 .0 1 6 1 0 .1 9 6 0 .6 6 5 9 1 .0 0 0 0
PERAORGA 0 .0 4 7 9 0 .6 0 4 0 .4 5 2 0 1 .0 0 0 0
PERAORGN 0 .2 4 9 2 3 .9 8 4 0 .0 6 9 1 1 .0 0 0 0
VARIABLE PERTNONN WILL BE ENTERED
THE FOLLOWING VARIABLE(S) HAVE BEEN ENTERED:
PERTNONN
MULTIVARIATE STATISTICS
WILKS' LAMBDA = 0 .6 3 8 4 3 6 2 8  F (1 ,1 2 )  -  6 .7 9 6  PROB > F = 0 .0 2 2 9
P IL L A I'S  TRACE = 0 .3 6 1 5 6 4  F (1 .1 2 )  = 6 .7 9 6  PROB > F = 0 .0 2 2 9
AVERAGE SQUARED CANONICAL CORRELATION = 0 .3 6 1 5 6 3 7 2
STEPWISE SELECTION: STEP 2
STATISTICS FOR REMOVAL, DF = 1 , 12 
VARIABLE R»*2 F PROB > F
PERTNONN 0 .3 6 1 6  6 .7 9 6  0 .0 2 2 9
NO VARIABLES CAN BE REMOVED
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO
STEPWISE SELECTION: STEP 2
STATISTICS FOR ENTRY, D r = 1 , 11
PARTIAL
VARIABLE R **2 F PROB > F TOLERANCE
PERTINTB 0 .0 5 0 7  . 0 .5 8 7 0 .4 5 9 6 0 .5 1 4 7
PERTINTA 0 .0 1 6 5 0 . 184 * n .6 7 6 0 0 .9 9 1 0
PERTINTN 0 .2 3 2 6 3 .3 3 4 0 .0 9 5 1  * 0 .9 9 0 2
PERTNONB 0 .0 5 4 6 0 .6 3 5 0 .4 4 2 2 0 .8 2 8 4
PERTNONA 0 .0 7 7 0 0 .9 1 7 0 .3 5 8 8 0 .9 4 1 0
PERTORGB 0 .0 5 4 5 0 .6 3 4 0 .4 4 2 8 0 .7 2 1 6
PERTORGA 0 .0 5 6 9 0 .6 6 4 0 .4 3 2 5 0 .9 9 7 7
PERTORGN 0 .0 8 7 4 1 .0 5 4 0 .3 2 6 6 0 .9 7 5 6
PERAINTB 0 .0 0 0 0 0 .0 0 0 0 .9 9 4 3 0 .5 4 0 9
PERAINTA 0 .0 3 0 2 0 .3 4 2 0 .5 7 0 4 0 .9 0 7 9
PERAINTN 0 .0 6 9 3 - 0 .8 2 0 0 .3 8 4 7 0 .8 3 9 0
PERANONB 0 .0 0 4 8 0 .0 5 3 0 .8 2 2 4 0 .9 9 9 8
PERANONA 0 .0 0 0 5 0 .0 0 6 0 .9 4 1 3 0 .9 6 0 9
PERANONN 0 .0 4 2 4 0 .4 8 7 0 .4 9 9 9 0 .0 4 7 6
PERAORGB 0 .0 7 4 1 0 .8 8 0 0 .3 6 8 3 0 .7 2 9 8
PERAORGA 0 .0 5 6 9 0 .6 6 4 0 .4 3 2 5 0 .9 9 7 7
PERAORGN 0 .0 2 6 2 0 .2 9 7 0 .5 9 6 9 0 .5 5 0 3
VARIABLE PERTINTN WILL BE ENTERED
THE FOLLOWING VARIABLE!S) HAVE BEEN ENTERED:
PERTINTN PERTNONN
MULTIVARIATE STATISTICS
WILKS' LAMBDA = 0 .4 8 9 9 3 2 0 0  . F (2 ,1 1 )  = 5 .7 2 6  PROB > F = 0 .0 1 9 8
P IL L A I'S  TRACE = 0 .5 1 0 0 6 8  F (2 ,1 1 )  = 5 .7 2 6  PROB > F = 0 .0 1 9 8
AVERAGE SQUARED CANONICAL CORRELATION = 0 .5 1 0 0 6 8 0 0
STEPWISE SELECTION: STEP






0 .2 3 2 6
0 .4 5 2 6
3 .3 3 4
9 .0 9 5
PROB > F
0 .0 9 5 1
0 .0 1 1 7
NO VARIABLES CAN BE REMOVED
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STEPWISE DISCRIMINANT ANALYSIS/HYPOTHESIS TWO
STEPWISE SELECTION: STEP 3
STATISTICS FOR ENTRY, DF = 1 , 10
VARIABLE
PARTIAL
R **2 F PROB > F TOLERANCE
PERTINTB 0 .0 5 7 3 n . AMU '• 4 5 3 7 0 .5  IMP
PERTINTA 0 .0 8 5 0 0 .9 2 8 M .3580 0 .9 2 9 9
PERTNONB 0 .0 2 4 2 0 .2 4 8 0 .6 2 9 3 0 .7 9 2 5
PERTNONA 0 .0 6 2 7 0 .6 6 9 0 .4 3 2 5 0 .9 2 5 9
PERTORGB 0 .0 3 0 7 0 .3 1 6 0 .5 8 6 2 0 .7 0 0 6
PERTORGA 0 .0 4 7 9 0 .5 0 4 0 .4 9 4 2 0 .9 8 0 5
PERTORGN 0 .2 6 6 2 3 .6 2 7 0 .0 8 6 0 0 .8 9 6 4
PERAINTB 0 .0 0 5 7 . 0 .0 5 7 0 .8 1 5 7 0 .5 3 1 6
PERAINTA 0 .1 2 1 8 1 .3 8 7 0 .2 6 6 2 0 .8 4 9 7
PERAINTN 0 .0 3 8 7 0 .4 0 3 0 .5 3 9 9 0 .3 3 7 9
PERANONB 0 .0 0 0 0 0 .0 0 0 0 .9 9 2 0 0 .9 7 1 5
PERANONA 0 .0 0 0 4 0 .0 0 4 0 .9 5 0 6 0 .9 5 4 2
PERANONN 0 .0 6 6 7 0 .7 1 5 0 .4 1 7 6 0 .0 4 7 4
PERAORGB 0 .0 3 5 9 0 .3 7 3 0 .5 5 5 2 0 .6 9 1 4
PERAORGA 0 .0 4 7 9 0 .5 0 4 0 .4 9 4 2 0 .9 8 0 5
PERAORGN 0 .2 3 6 8 3 .1 0 2 0 .1 0 8 7 0 .4 3 7 7
VARIABLE PERTORGN W ILL BE ENTERED
THE FOLLOWING VARIABLE(S) HAVE BEEN ENTERED:
PERTINTN PERTNONN PERTORGN
MULTIVARIATE STATISTICS
WILKS' LAMBDA = 0 .3 5 9 5 3 4 1 6  F (3 ,1 0 )  = 5 .9 3 8  PROB > F = 0 .0 1 3 6
P IL L A I'S  TRACE = 0 .6 4 0 4 6 6  F (3 ,1 0 )  = 5 .9 3 8  PROB > F = 0 .0 1 3 6
AVERAGE SQUARED CANONICAL CORRELATION = 0 .6 4 0 4 6 5 8 4
STEPWISE SELECTION: STEP







0 .3 8 2 9
0 .4 8 5 6
0 .2 6 6 2
6 .2 0 5
9 .4 4 0
3 .6 2 7
PROB > F
0 .0 3 1 9
0 .0 1 1 8
0 .0 8 6 0
NO VARIABLES CAN BE REMOVED %
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t STEPWISE DISCRIMINANT ANALYSIS. HYPOTHESIS TWO
STEPWISE SELECTION: STEP 4
STATISTICS FOR ENTRY, D -  1, 9
VARIABLE
PARTIAL
R**2 F . ’ ROB > F TOLERANCE
PERTINTB 0.0008 0.007 0.9363 0.4223
PERTINTA 0.0808 0.791 0.3968 0.8685
PERTNONB 0.0052 0.047 0.8331 0.7657
PERTNONA 0.1736 1.891 0.2023 0.8628
PERTORC-B 0.0746 0.726 0.4164 0.6919
PERTORCA 0.1275 1.315 0.2810 0.8732
PER'.iNTB 0.0094 0.086 0.7764 0.4837
PERAINTA 0.0993 0.992 0.3453 0.8280
PERAINTN 0.0116 0.105 0.7530 0.3235
PERANONB 0.0377 0.352 0.5675 0.8089
PERANONA 0.0043 0.039 0.8487 0.8921
PERANONN 0.0140 0.128 0.7287 0.0421
PERAORGB 0.0771 0.752 0.4084 0.6856
PERAORGA 0.1275 1.315 0.2810 0.8732
PERAORGN 0.0250 0.230 0.6427 0.1724
NO VARIABLES CAN BE ENTERED























1 PERTNONN 1 ' 0.3616 6.796 0.0229 0.63843628 0.0229 0.36156372 0.0229
2 PERTINTN 2 0.2326 3.334 0.0951 • 0.48993200 0.0198 0.51006800 0.0198


















06 -.134670  0.134670
Q9 0.389816 -.389816
010 0.255926 i -.255926
011 -.170577  0.170579
Q38 O .IfW nc’i —. 104005






Q10 0.25674 7 -.256747




04 06 09 Q10 Q11 Q38 Q39
1.000 0.270 -0 .0 1 9  -0 .5 6 9 0.059 -0 .4 5 4 -0 .4 2 0
0.270 1.000 -0 .0 6 6  -0 .4 0 7 0.491 -0 .3 3 7 -0 .3 7 8
-0 .0 1 9 -0 .0 6 6 1.000 0 .386 -0 .6 1 9 -0 .2 8 5 -0 .3 7 6
-0 .5 6 9 -0 .4 0 7 0.386 1.000 -0 .3 7 7 0.551 0 .466
0.059 0.491 -0 .6 1 9  -0 .3 7 7 1.000 -0 .0 1 6 -0 .0 0 2
-0 .4 5 4 -0 .3 3 7 -0 .2 8 5  0 551 -0 .0 1 6 1.000 0.950
-0 .4 2 0 . -0 .3 7 8 -0 .3 7 6  0 466 -0 .0 0 2 0.950 1.000
POOLED WITHIN CLASS CORRELATIONS
04 06 09 010 o n Q38 039
1.000 0.256 0.033 -0 .5 6 0 0.037 -0 .4 4 6 -0 .4 1 8
0.256 1.000 -0 .011 -0 .3 8 7 0.478 -0 .3 2 6 -0 .3 7 4
0.033 -0 .011 1.000 0.318 -0 .6 0 5 -0 .3 5 9 -0 .431
-0 .5 6 0 -0 .3 8 7 0.318 1.000 -0 .3 4 7 0.544 0.470
0.037 0.478 -0 .6 0 5 -0 .3 4 7 1.000 0.005 0.008
-0 .4 4 6 -0 .3 2 6 -0 .359 0.544 0.005 1.000 0.952
-0 .4 1 8 -0 .3 7 4 -0 .431 0.470 0.008 0.952 1.000
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7 VAUIAIH I (•>) IN THE ANALYSIS 
0  VARIABLE! S) W ILL BE INCLUDED
THE METHOD!S) FOR SELECTING VARIABLES W ILL BE: 
STEPWISE
SIGNIFICANCE LEVEL TO ENTER = 
SIGNIFICANCE LEVEL TO STAY =
0 .1 5 0 0
0 .1 5 0 0






0 .5 0 0 0 0 0











• 2 .7 3 2 8 6
3 .66531  
1 .3 2 0 7 9  
1 .71201  
2 .0 9 0 8 0  
1 .0 1 5 6 6  
2 .9 0 6 9 6
INEFFECTIVE
2 .8 0 9 8 7
3 .7 0 8 1 8
1 .2 3 9 7 0
1 .60271
2 .5 6 7 9 9
1 .3 0 6 8 7








TOTAL SAMPLE W ITHIN CLASS
0 .3 1 3 5 1
0 .2 9 8 7 0
0 .1 0 8 3 7
0 .1 3 0 9 5
0.22100
0 .3 1 9 7 0
1 .0 3 1 6 6
0 .3 2 3 6 5
0 .3 0 7 7 0
0 .1 0 3 9 6
0 .1 3 5 3 8
0 .2 2 6 2 6
0 .3 3 0 7 2
1 .07233
u
STEPWISE DISCRIMINANT ANAI V ir./livrO TH ES IS  I M il I
STEPWISE SELECTION: STEP 1
STATISTICS FOR ENTRY, DF = 1 , 12
VARIABLE . R **2  F PROB > F TOLERANCE
Qt| 0 .0 1 6 2  0 .1 9 8  0.661(1 1 .0 0 0 0
Q6 0 .0 2 0 7  0 .2 5 4  0 .6 2 3 5  1 .0 0 0 0
Q9 0 .1 5 0 6  2 .1 2 7  0 .1 7 0 4  1 .0 0 0 0
Q10 0 .0 7 1 0  0 .9 1 7  0 .3 5 7 2  1 .0 0 0 0
Q11 0 .0 3 2 f t ’ 0 .4 0 7  0 .5 3 5 3  1 .0 0 0 0
Q38 0 .0 1 2 5  0 .1 5 1  0 .7 0 4 0  1 .0 0 0 0
Q39 0 .0 0 2 7  0 .0 3 3  0 .8 5 9 6  1 .0 0 0 0
NO VARIABLES CAN BE ENTEREO
NO FURTHER STEPS ARE POSSIBLE
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